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# 



[|t#3C2] (B rZnCH 2 COOC 2 H 5 • THF) 2 Tf^SflSSf 

Ht#£3] FT-IRCJjU, 3 5 1 2, 2 9 8 3, 2 8 9 7, 1 7 3 
6, 1 6 9 5, 1 5 8 9, 1 4 4 6, 1 3 7 1, 1 2 8 6, 1 2 4 4, 1 0 7 0 
, 1 0 2 2, 9 1 8, 8 5 8fc«fctf7 6 9 (cm -1 ') JC£~* Sr^ffflf:^ 1 

[flsi] 
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ttfltitKl&VxT. Br (1) -Zn (2) 6DHfM^2. 3 3 4 A, Z 
n ( 2 ) - C ( 3 ) 1. 996 A, Zn (2) -O (5) <D$$&&tfi 

2. 029 A, Zn (2) -O (9) 2. 049 A. C (3) -C ( 

4) (DM-^^U. 21 A, C (4) -O (5) CDjjg-£J|# 1 . 4 7 A, C (4 
) - O ( 6 ) 1. 33 A, O (6) - C (7) CDlS^A^ 1 . 4 6 A 

, C (7) -C (8) ©Utefttfl. 41 A, O (9) -C (10) 0D^#^^ 
1. 42 A, C (9) -C (13) (Dffi&^ktf 1 . 42 A, C (10) -C (1 
1) 0*ate:R#l. 49 A, C (11) -C (12) ©fS««5 1 . 3 7 A. 
<fctfC (12) -C (13) 1 . 4 2 At'feot ; B r (1) -Zn 

( 2 ) - C ( 3 ) (DM&ftifi 112. 4 ° , Br (1) -Zn (2) -O (5) 
1 22. 5° , Br (1) -Zn (2) -O (9) 1 0 5 

. 0- , C (3) -Zn (2) -O (5) ®J&&fttf 1 09. 9* , C (3) - 
Z n ( 2 ) - O ( 9 ) 91. 3° , O (5) -Zn (2) -O (9) 

<£>Mll?## 111. 2° , Zn (2) -C (3) -C (4) 1 2 9. 

6° , C (3) -C (4) -O (5) 0^^12 5' , C (3) -C (4) 
-O (6) 0^^12 0. 6°', O (5) -C (4) -O (6) 
113° , Zn (2) -O (5) -C (4) fflg^l0 8. 1° , C (4) 
-O (6) -C (7) CDltMtfl 16° , O (6) -C (7) -C (8) CD^ 
r##1 11° . Zn (2) -O (9) -C (10) <Dm&A1fil 2 2. 6° , 
Zn (2) -O (9) -C (13) 0^^12 2. 8° , C (10) -O ( 
9) -C (13) G>m&fttfil 09. 7° , O (9) -C (10) -C (11) 
G>m&ftifi 104° , C (10) -C (11) -C (12) 10 8° 

, C (11) -C (12) -C (13) 1 0 9° , fc^tfO (9) - 

C (13) -C (12) 0^^10 6" "r»S»#^lBB«©MS. 

[ff#3g5] B rZnCH 2 COOC 2 H 5 t^StlS^filfh7t 
KD77> (THF) £&Bt.J&t<'&&Z.£&n&t.*& (BrZnCH 2 COO 
C 2 H 5 • THF) 2 T?*SnSflI^«©lifft©«3t^ii|. 

[f^6] B rZnCH 2 COOC 2 H 5 t?S§tl5MSfh7t: 
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Fn75> (THF) KUgflPSit, Ik^X*. (BrZnCH 2 COOC 2 H 5 • 
[flf 7] BrZnCH 2 COOC 2 H 5 tSStlSft^ftS 1.2- 

hdps/x^>*fe»e/^n^>^;i/^^;i/x— x-;wcf§8?3ii\ saggier: 

h7t KD77> (THF) SrSfefltlU «fcV*T?, (B r Z n C H 2 C O O C 2 H 
5 • THF) 2 ^Sn«^»©»l&S:llfflS^:*tt*3®5SB«(Z)985i^. 



^^©^•ft^^J&Stg^^tF, ffittftl©#^Tt, |BrZnCH 2 
COOC 2 H 5 Tf*atl*ft^«K:*bT3l3W*CDIEI&i:fil»S-ft, «*V*Tf, ft 
flWKlTHFfe»aiIU &V*T?, (B r ZnCH 2 COOC 2 H 5 • THF) 2 

C»*^9] (I) : 



*mm, mmm^vx^x%^^mmmmmm^mh, Riix^r^ss 




[ft 2] 
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T^$tl^^%{cMbTii^J*#^-r^3^5:#^^f (I I) : 

[ft 3 ] 

? 1 ° 

XZn — G — COR (II) 



[1^11] R^^R^MTOot, X^^M^T'feS 
2] R^ifMtfeSMl 1 ffi^CDSSat^. 



caf#«i 6] sttWAn^^y^^^j/^^t^^i^i 5 gaits 
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Mb 4] 



XZrr 



ft 2 



COR 



MSfe^brVNT*^ ^JJg&ft SSI* & * U T V % T *» <fc V 

-•r-;bS:MVNT> — JR^5 (II) : 



[ft 5] 



XZn- 
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nmsz%i>x^x%&^mmmm, n^m^mhx^x%^\^^mm^ 
*misx^x%&^mm&%ttt7km^ mmm^mLx^x%^^mmmm. e 

MS & m b T V^ X % «fc V %^^^>ft:7Km*> ff &££ & W b T V ^ T & <fc V 
HtStfifc^U R&&Z$R 2 lZ^ftbtfffiit^&m*h-miZf£^xm&g i l£3i 

[#8^<Z)f$ffl«0J!] 
[0 0 0 1] 
[#M©M^£&«Hf] 

[0 0 0 2] 

[fik£co*£fl5] 

/ST*&y. -££>flMW> • U7^>3>X (Organic Reactions 

) j , 1 9 7 5^ H2 2i, p. 423; r^>-fe$/;* (Synthesis) j % 1 
9 8 9^, p. 571; ry yffAVr • ^ ^ • >f > # —**5/ 3 irJV • x^-f 
3> (Angew. Chem., Int. Ed.) j , 1 9 9 3^, H3 2^, p. 164; Ty 
^/K'J^f 5*' 7^^ (Aldrichimica Acta) j , 2 0 0 0^, f 3 3f, p 
. 5 2*JC|B«3*lTV^. 
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[0 0 0 3] 

y^r • yJU • >5r^ (Monatshefte fur Chemie) j % 1 9 5 3^, p. 910; r 
^--j-;!, . ^-^ . jtvi/tf-y 9 ♦ >^ ^ h y - (J. Org. Chem.) j , 198 
7^, f5 2i, p. 4796; r3f-;i/;#V ;* * l J V V X (Organometal 1 ics) 
j , 1 9 84^, I3§, p. 1403; ^HU^y • -5 s • 9 • Vt'fXf ■ 
^ • • (Bull. Soc. Chim. Fr.) j, 1 9 6 9^, p. 247 

l^lCfB«$4xTVN§ 0 
[0 0 0 4] 

1 1-302287 

TytA/U—y 9 ' VT9i/myX (Organic Reactions) j , 197 
5 ip, $ 2 2 P . 4 2 3 

[##fr^m2] 

r*/ (Synthesis) j , 1 9 8 9^, p. 571 
TyyJfAy^- • ^ • -f J-S's-J-/!/ • xfs-f £/a> (Angew. 

Chem. , Int. Ed.) j % 1 9 9 3#, $3 2$, p. 164 
[##I^M4] 



(Aldrichimica Acta) J , 2 0 0 0^ 



, $ 3 3 p . 5 2 
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^•^bt/x.y-f- ♦ 7 ft ' -ir^ (Monatshefte fur Chemie) j , 1 9 
5 3#, p. 910 

r^>~^-;b • #zf • JDljf-y ir • /r* h I) - (J. Org. Chem. 
) J , 1 9 8 7^, 15 2m> p. 4 7 9 6 

tjTJllfJ * # V V VX (Organometallics) j , 1 9 8 4^, H3 
i, p. 1403 

> • 5* * 9 • Vt-fXr • 3^ ^oi • 7 s • 77>X (Bull 
. Soc. Chim. Fr.) j , 1 9 6 9^, p. 24 7 1 
[##ffF*itK 9 ] 

uk?4 y • tfzf - VJP^yy.- 7*7 • ;f;i/#:=.y 

9 ' i/y-fci/X (Encyclopedia of Reagents for Organic Synthesis) j , 1 9 
9 5^, p. 24 0 2 

[^teti 0] 

=L—*T — i/^yX (J. Chem. Soc., Chem. Commun.) j, 1 9 8 3^, p. 55 
3 

mm^m 1 1 ] 

rrh5AKD> • U#— X (Tetrahedron Lett.) j , 1 9 8 2^ 
. P. 3 9 4 5 

[*4*#rA« 1 2 ] 

b9^\ KD> (Tetrahedron) j , 1 9 8 4^, p. 2787 
[0 0 0 5] 

ffiffctf, r^>ix^> ■ -T-* • ^ • yi^x-r- • 3^ *x • <r • 75>x (Bull 



8 
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. Soc. Chim. Fr.) j % 1 9 6 9 p. 2 4 7 1 iC&, ^Itbt^Ci* 

ftTV^„ 

[0 0 0 6] 

r^^-lNi/a:^^ • • ^r^ (Monatshef te fur Chemie) j , 1 9 5 

3^, p. 9 1 oicte, xmMfe±.*$]te*;3i7 fr^-rfr&mm-t&z. ' 
xmrn^x^z. 

[0 0 0 7] 

£^&Sfc##t.3St- 5ri 7f#Hf*Ai«# ti§ £ £ ft T <^ -5 
[0 0 0 8] 
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y# • (Encyclopedia of Reagents for Organic Synthesis) j „ 1 

9 9 5$s, p. 2 4 0 2K\t. 7D ^IISMxf ^tti?xf M-f^M^ 

[0 0 0 9] 

r^h^/\KD> • (Tetrahedron Lett.) j , 1 9 8 2^. 

P. 3 9 4 5; fx ^/\Kn> (Tetrahedron) j „ 1 9 84^, p. 278 

7tc&, zfu^mmwmt e r t -^^jesiiLTW^^fe*©©, 

— <T — ^3>X (J. Chem. Soc., Chem. Commun.) j % 1 9 8 3^, p. 553 
; rjrfrjfJ * # V v V 7. (Organometallics) j , 1 9 84^, I3f, p. 
14 0 3|Cit 7n*EM#IM&t e r t -7^71/ • THFlMft ((BrZnCHgCO 

0tBu.THF) 2 ) 7n^M#Bt«X^;i,<Z>j|g&fl;t± 

[0 0 10] 

S ortgttJCoVAT^^Itfbfc^^S, ^ h^n K.n7 9;> (THF) eft, 7n 

-L£K& fC < iSS £ U T m ^ & Z. H ifi Wffi T* & S £ £ o fe . 
[0011] 



1 0 
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.^#2 0 0 2-2 7 9 4 3 8 

P,, Z.(DffiMstf7U?=m®tWm^)\' • THF-W ((BrZnCH 2 C00C 2 H g -THF) 

0~5T3CT##-***fctf, ^&<fc*2^«±ttWtJi«K»IClBI«ft< 
[0 0 12] 

j£* Jt© <fc 5 {c^d ^MtfMfcx*^ THFi« SSltti < iSSSf sii:^ 
HMx^Ste&v^ bfrb&tf*>> IiH bT 

[0 0 13] 

mm^l 1 -3 0 2 2 8 7^*JCtt, ^'J-^-^iOTHFjlticr^ 

1 i fttSEflt 2003-3039540 




2 0 0 2 — 2 7 9 4 3 8 



JVkTHF^mmV. #£>*1&THF?§?£&C1 h*>>X#> (DM 

vfr vt&tf £>, e> &, u ^ *-tt*a)*3Si*, . t h f tcftit 

t, DME*fe}i,S/^Q^>fWfM-f^-(CPME) Sril^bt^^ 

t5ii:i:ia*bfe. £*lfc©&#T?fcj:»i£KTHF##&OfcV\ 
fett), M^'l^©^^ ; EM^Wx^;I/THF^#:&^b#^V^^|l^^^C, 

±sb©&#t *e &nm l c < v> 3 h #£j5fcMT» 5 e> = 

[0014] ■ 

# & tlfe U 7 * /I/ W * C P M E ±fB b T H F 
i: y%ift^iftKK:;feV*T : &Sffl , *&£ #mtC^T\ 0~5°C&CT## 

£ £>{C, ±|HDMEtS«tfe± , t)fCPME»«{CTHF?:?aSiD , r*^i:tC«fcoT 
[0 0 1 5] 

MUfcWfclTSo ##gHI&, ^b^t: Kn^^> (THF) ^BBffiOfc^ 

n€MMlf^©ISISi«U J:y»b<tt, (BrZnCH 2 COOC 

2 H g ♦ THF) 2 T?*3*l5ft#*<Z>*tS&i6# , **£. 

[0 0 1 6] 

^WCDTHF^ffittLfe^n^MftWBftx^CDjeStt, FT - I RCcfcU 

3 5 1 2, 2 9 8 3, 2 8 9 7, 1 7 3 6, 1 6 9 5, 1 5 8 9, 1 4 4 6, 1 
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371, 1286. 1244, 1070, 1022. 918. 8 5 8 & <fct>* 7 6 
9 (cm -1 ) iZt?-? *yjk~? 0 

M©THF«bf^n«iiif;i/©iSIit, glt^ 

[0 0 17] 

#2&0J!tCj:;nfc£, BrZnCH 2 COOC 2 H 5 ©THFM^?), (B r Z 
nCH 2 COOC 2 H 5 • THF) 2 vmZnZft&mZffiMtt Ut^t £ Z\ 

m%.\*. B r ZnCHgCOOCgHgt'i^W^CTHFil^^ 

mm. mw, mm. mmmm<Dzit.^^<7)u^t^m^mmv^t=.^ 

^b^m^^:Xm^^Z\tiZ^^X (BrZnCH 2 COOC 2 H 5 • THF 
) 2 ^2*lMb£«llffi2iir. MtSrhiCiot, (BrZn 

CH 2 COOC 2 H 5 • THF) 2 X-mZ :ft3^1»©^i§l&f#£ = _LfH©XS 

[0018] 

&£V^i. :£3&t£{C J:tU£. BrZnCH 2 COOC 2 H 5 ©l,2-S?^h 

^->x^>*fe«s/^n^:>^;i/^^;i/x-^;i/^?KicTHFS:^iti-rsi^ic 

£oT. Br Z n CH 2 CO OC 2 H 5 T H F £MJ£31£ 

T. (B rZnCH 2 COOC 2 H 5 • THF) 2 T*3*l*ft'&%©l8ft&£ 

BrZnCH 2 COOC 2 H' 5 (Z)l,2-y^ h *cl/OL& > £ fcli*/ 
^n^^^^X-T^O^lCTHFfc^U #g. 

. ^^tlfem-^-^^^ (BrZnCH 2 COOC 2 H 5 • THF) 2 "e^t£*l 
£-fbl»£||ffi21i\ #C^T?, Si^fCiot, (BrZnCH 2 COO 

C 2 H 5 - THF) 2 T^^^S^#l©l§S&f#^ 0 ±|B<Z)X^^. MHi. T 
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[0019] 

2 -*^;i/-r h9t: Fn ^^>, l , 2 h=¥^x^>^«fctjts/^n^i/^- 
*<l&CD*«iS<i©JlB^tt**63&*«#»jKtt», ^ttfb^©#^TT% IBrZ 

nCH 2 cooc 2 h 5 T*mzn&ib&®K$$LTmmM<z>m®£8.mzits Ik 

^X\ 8$|?ftJCTHF&8SftlU &^X\ (BrZnCH 2 COOC 2 H 5 • T 

hf) gT^stis-fb^^a&^-rsrii^-e^So 

[0 0 2 0] 

*»Wtt-«3S (I) : 
[0 0 2 1] 

[ft 6 ] 

R 1 O 

X — — COR (I) 



R 2 — '' 

[0 0 2 2] 

LTV'*T : fc<fc v jfcjJUfc ft gm« & # h X V * T % <fc v ^ kfrm 

mmm^mvx^x%^mmmm. mmm^Lx^x^^^mmmm 

mm v x v^ x % & ^mmmit^mm. mmrnz^ l x v^ x % & ^mmm 
mmmzmis. R^^R 2 ^^ibf)^^^m^t-'mizt£^xmmm^m 



1 4 
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[0 0 2 3] 



[0 0 24] 
[0 0 2 5] 

yA^S/^ 2 ,2-*?*^;w>;k 3,3-t?*?- 

;i/^;K 3 ,3 -^^^;i/ynti°;i/, 2-o:^;i/^;k n-'v l - 

So 

7 U ;Ia i-^d^_;i/, 2 l -^n^-^ l-y^-;^ 2 - y 
3-^t-~;I/, 2 1 -y"^n;K 2 2 -^<5 S> — ;b 

> 3 2 --fr— ;ia i-^>5=-— ;k 2-^>^~;k 3-^>^~ 
;k 4 ;k 4 3 l-^^p-fe— ;k 2-^ 

ir— 3 -/\^f iz— ;K 4-^\^-fe-;b, 5 -^\^-fen;i/^©C 2 _ 6 T;i/^ 
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r^^-Mtbttt, MAiiif-^ l-^nt:-^ 
i 2-^-;i/> 3-^^;k i 2 -^y^-jv 

> 3-^>^;k 4-/^>^— 1 */x;i/, 2 3 
3r*/x ;K 4-/\^>-;k 5 -^S/x^Mfroc 2 „ 6 T/l/*— >3£#;av* & 

[0 0 2 6] 

n^>-^>- 1 ->t;k 2 -e/* D/\^p-fe>- 1 — f;i/ N 
t>-i->f^ i-i/^n y-x- > - 1 - >r 1 -i/tu^y^y- 1 -J & 

c 3 _ 6 s/ ^ n Tju*r=.jvm^wm v^ £ ti -5 = 
^^nr;i/*>^x-^Sj tittt, 09;U£2 ,4 -i/trw<y9yv^y 
- 1 - -f 2 ,4 n^\dp"9->^x>- 1 -^f;K 2 , 5 -e/^n^\^i?-> 

[0 0 2 7] 

Tif^^-;i/, #x;k ^x#x;k tTn U V— Jl, fb5bKa7'J^ 

fliJKf^^SSIS) ^, *fctti,2,3,4-fh7tKn^;ij^ 1,2,3,4 



1 6 
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[0 0 2 8] 

7%%l< im&^m^mmmt7mm& et*&v. c 6 _ x 4 ^mmm&m 

S^Mv%^nSo mz.i£y i-;k i-y?-^ 7>hu;k txu-;k y^± 

[0 0 2 9] 

vfTi/ 1 ;;!/, $^!/u;k tr^yy;K i ,2 , 3 3fif ^yyy;w 1, 

2 ,4 -^fi?rvj;K 1 ,3 ,4 -^-s-^ryy ;k 7^if-;w 1,2, 

3 -^T^T^/U ;i/> l,2,4-f7^'7 4 /'J;K 1 , 3 , 4 -^T*?7 l/U 

1 ,2 ,3 - hv yy*y;w i ,2 ,4 - h ut^u;k -rh^yy;K try^K 
tf y #v=.ju. tf y ^ *?- ^ t?^- ;k h y r t?-;i/^tf> 5 & ^ l 6 jkdjp. 

y* Cb] -r>Ky;b, -fv^r>Ky;K ih->t>^^j;k 

-f>#vy;i/, ^>y*^tyj;K 1 , 2-/^;yw v^-tf-i/y ;k 
^yv*y;K K>^tf7-;i/, 1 ,2-/<>y^y^Ti/y;i/, ih-^>v> 
yryy;w ^;u;w >fy^;y;i/, j/>;'J-;k 3f^yy^;K ^y^f-tr 
y -;iz, 7^^^-;k ^-y^y^-;i/> ^U-^, 7*r'J^- ;k *;wtyij 
a -#;i//Ky — ;k 0 -#;i/7tfy r -^r;^ y — ;k r^y^— ;k 

t>M^-;k ?3L±b y 5?n/K 7xthnU-;i/> -r>Ky^-;K tfan 
C 1 , 2 - b ] fcf y tf^yn [ 1 , 5 - a ] tf y >^;k >f ^ #V [ 1 , 

2 - a d tr y ->f ^ #v c 1 , 5 - a ) t? y s #V c 1 , 2 - b ] 
y^s^-;K >f^^y (1,2-a) tfy^s;-^/, 1,2,4-hurVn C4, 
3 -a) try^vw 1,2,4-hyrVn C4,3-b] tf y #y~)\,tg(DS~ 

1 2McD^#^^#^^«^$:Mv^^r^^-e^-§)o 



17 
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[0 0 3 0] 

ix.il An^f>i? («^tf7«;ii, mm. jus, a***) , Any 

;i/#a* h=3p 2 , 2 ,2 - h y 7^nx h^s/, h'J^nn^h^*/, 2, 
o-h;w;w m-h;i/>r;u, p-h;i/^f;K *S/U^/, >S/f^<iDCi 

tnx(>^i/iiM-^ h U ?nn* h=3f $/#;btf?-;i/ % 2,2,2-hU^n 

;k l-i-y^jv, 2-t7^©c 6 ^ 10 ry-^f), 75^^ (« 
, *>s;/i/, ^x^^;i/^©c 7 _ 1 0 75^, ^b<»7x^-C 1 
_ 4 r;i/=¥;i/^) , TV-iuyto>r=LA, (M> j/>t5^©c 8/vl0 7y- 
;bT;p/r-;K Iftl<tt7i^-c 2 ^ 4 7;i/^f) , tCMtifi (tNffi 

[0 0 3 1] 

«t-§3^Sr#^i:-r^o ±IB^fc^v>T. 3g»», 7 1/- 

fc#£LvN 0 ±ga^{cfev%T> — jRsS (i) Tf&sttsffc^&i ^e;i/*fc*fb 



1 8 
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^Mm^^-r^^h^^ejic^tbx. i. i&^v2*f^2±m*<Dmmtf 
Mv^m#&©it:ft#9 5%nmpj>±T*&tnz, Tf?flR&&*©**/i^ 

[0 0 3 2] 

#{C, #2§PJ!», (I) (II) {C^VNT, R 1 feJ:^R 2 ^7K 

[0 0 3 3] 

[0 0 3 4] 

£fttt4>&V\»£J:<, 0. 0 0 5%JSTF*WC#* Lvn d ^h^t: KD75> 
WMJCfcy, 3c5£fflr (2,6-^-t-^;p-4-^^;i/-7xy-;p 



l 9 
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, m&K&'DT&m&m<?>tiiiim^&z.iitf'v&&o mmzhx-m^ (id 

-80~i5 o°c. ft£h<\$- i o~5 o°c-e&So BLfoi&m*M.# 1 &~ 2 
omm, ^*b<ii2o^~6His , efes. 

[0 0 3 5] 

[0 0 3 6] 
S^iC, *ftm&. (ID : 

[0 0 3 7] 



[0 0 3 8] 

^> mmm^mhx^x^^^mmmm. nmm^hx^x^^^mmmt 
fcmm. mmmzm hx^x & &^WrM%immm*mL, Rit^^^m* 

zmLx^x^z^mm^Mfcymm, umm^vx^x^^^mmnm. n 



Ub8] 



R O 



XZn — G — COR 



A. 
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1/ v u k y * ju * * jv x - ;i/ M?K & -f £ = 

[0 0 3 9] 

l ,2 -v* haps/x* n^>^;*^;i/x 
MvNSr^fcfey, — JK^ (II) T?*34i$ft£%#Sffibfc:< <&*J, MM 

[0 0 4 0] 

quint : ?>f >^>y K d d : #-ffy#*7\/v K m : K b 

r : fi/£ V\ J : %y7Vy VfeWL. : 15~30t3, THF :fh7tK 

□ >'^> > IPE:-fV^nti>x-f;K DME : 1 ,2-*?;* hdfS/x#> 
, Me :CHg-, Et iCHgCHg-, n Pr : CHgCHgCHg-, t 
Bu: (CH 3 ) 3 C~, Trityl: (C g H 5 ) 3 C- 0 
[0 0 4 1] 



[0 0 4 2] 

mmmi : ^U^m^Wm^JV • THFr^MS ((BrZnCH 2 C00Et-THF) 2 
) <P8g^ ~ ~~~ 

r;uxf>#ffl^T> lft»*5 2. 3g (o. s^ai^) jcthf2oo 

ml, #UU bV t^JVi/^y 5 ml (39. 4mmol) 2 0~25 

^T3 0»bfe o 2 2~4 510^^^11x^4 4. 4ml (0. 4m 



2 1 
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0 1) ©THF 5 0 Oml»IS»Tbfc. 3 2 ~ 4 5 1C T? 1 H$NfflBi#tfc, 2 5 
#SPtfe, g*#H&TT?atifiK:j:yMI&S:Bfc£U THF150ml»b 

fe 0 mt**EET. »i 50mitt«ufc (KfA«fffi) . fmmtfm. mm 

^n^UBfixf A/ • THFUfgMi ( (BrZnCHgCOOEt • TH 
F) 2 ) &8 8. 9 S mtc .JR*7 3%) „ 

[0 0 4 3] 

1 HNMR (DMSO-d g) , ( p p m) : 8 1. 10 (6 H, t, J = 7. 
1Hz), 1. 20 (4H, s ) , 1. 74-1. 82 (8H, m), 3. 54 
-3. 66 (8H, m) , 3. 84 (4 H, q, J = 7. 1Hz) . 

1 3 CNMR (DMSO-d 6 ) , (ppm) : 8 1 7 7. 7, 6 7. 3, 5 7 
. 5, 25. 4, 19. 6, 15. 0. 

1 HNMR (fcTU yy-d 5 ) , (p pm) : 8 1. 0 6 (6H, t, J = 7. 
1Hz), 1. 86 (4H, s) , 1. 5 7- 1. 6 9 (8H, m) , 3. 59 
-3. 72 (8H, m) , 4. 07 (4H, q, J = 7. 1Hz). 
1 3 CNMR (try 5 ) , (ppm) : 8 1 7 9. 4, 6 7. 6, 5 8 

. 0, 2 5. 6, 18. 7, 14. 7. 

1 HNMR (THF — d g) , (ppm) : 8 1. 17 (6H, t, J = 7. 1 
Hz), 1. 86 (4H, s) , 1. 69-1. 79 (8H, m), 3. 54- 
3. 64 (8H, m) , 4. 04 (4 H, q, J = 7. 1Hz) . 
1 3 CNMR (THF-d g) , (ppm) :5 1 8 7. 0, 6 8. 2, 6 1. 
6, 2 2. 0, 6 1. 6, 14. 7. 

FT-IR (Y^^DATR^) (cm - 1 ) : 3 5 1 2, 2 9 8 3, 2 8 9 7 
, 1 7 3 6, 1 6 9 5, 1 5 8 9, 1 4 4 6, 1 3 7 1, 1 2 8 6, 1 2 4 4, 
1 0 7 0, 1 0 2 2, 9 1 8, 8 5 8, 7 6 9. 
[0 0 4 4] 

mmm2 : -fU^mmmm^Jl • THF^ftfel ((Br ZnCHgCOOEt • THF) 2 

) ®xiiit; " ~ ~~ ~ 
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mhnt=.^U^:m.mmm^J\y • THF^WiS ((BrZnCH 2 C00Et-THF) 2 
[0 0 4 5] 

C*i] 





(A) 






(A) 


Br (1) -Zn (2) 


2.334 




Zn (2) -C (3) 


1.996 


Zn (2) -O (5) 


2.02 9 




Zn (2) -O (9) 


2.04 9 


C (3) -C (4) 


1.21 




C (4) -O (5) 


1.4 7 


C (4) -O (6) 


1.33 




O (6) -C (7) 


1.46 


C (7) -C (8) 


1.4 1 




O (9) -C (10) 


1.42 


C (9) -C (1 3) 


1.42 




C (1 O) -C (1 1) 


1.4 9 


C (1 1) -C (1 2) 


1.37 




C (1 2) -C (1 3) 


1.4 2 



[0 0 4 6] 
[«2] 





C ) 






r ) 


B r (1) -Zn (2) -C (3) 


1 1 2.4 




Br (1) -Zn (2) -O (5) 


12 2.5 


Br (1) -Zn (2) -O (9) 


10 5.0 




C (3) -Zn (2) -O (5) 


10 9.9 


C (3) -Zn (2) -O (9) 


9 1.3 




O (5) -Zn (2) -O (9) 


111.2 


Zn (2) -C (3) -C (4) 


12 9.6 




C (3) -C (4) -O (5) 


12 5 


C (3) -C (4) -O (6) 


12 0.6 




O (5) -C (4) -O (6) 


1 1 3 


Zn (2) -O (5) -C (4) 


10 8.1 




C (4) -O (6) -C (7) 


116 


O (6) -C (7) -C (8) 


111 




Zn (2) -O (9) -C (10) 


12 2.6 


Zn (2) -O (9) -C (1 3) 


122.8 




C (1 0) -O (9) -C (13) 


10 9.7 


O (9) -C (1 0) -C (1 1) 


104 




C (10) -C (1 1) -C (1 2) 


10 8 


C (1 1) -C (1 2) -C (1 3) 


109 




O (9) -C (1 3) -C (1 2) 


10 6 
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[0 0 4 7] 



[*3] 









s\ T -a- 

7JTS 


OA/ /tQ 












a — 1 y . yd \\) A 

K — a Q A 7 f *7 ^ A 
D — O. O- 4 * / \ ( ) J\ 

C — 1 ( . 0 O U \o ) A 

O "IOC Q A / O 

V — £ 4 U 0 A 




C 2/ c (#15) 




0 
0 




1 A Q O « / ^ *m 3 

1, 0 0 £4 g / c m 




2 0 7 4 (R lnt =0. 0 8 6) 




15 0 9 




118 


: R ; Rw 


0. 0 7 9 ; 0. 2 3 3 




1. 04 




0. 00 




1 . 2 1 e ~/A a 




-1. 4 0e"/A 3 



[0 0 4 8] 

3 : ■^MMIBM&X^;!/ • THF^MMi ( (BrZnCHgCOOEt ♦ THF) 2 

) o§at : 

r;i/dr>#H^r> 2. 3g (0. s^^am^-) tc£/?n^>^ 

WfM-fM0OmK ^nnh^f^^^S. 1ml (4 0 mmo 
1) ^iU^> 2 0~2 5iCt'2 0^11#lfe o 3 0~4 0iCt^D ; ESixf 
;i/44. 2ml (0. 4mo 1) ©i/^n^>f;i/^f;i/X-f;i/2 5 Oml^ 

m*mTLf=. a 3 o~4 o°ct'3 o^mmwhtc^ z^'c^n^m^fc 

F6 5ml (0. SOmmol) £?p§T^£ £.H#Tb£:o 2 mmMW^ ffigk* 
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-fU^m&WWl^m • THF-MMS ((BrZnCH 2 
C00Et-THF) 2 ) fcl 1 3 (SHiM!§, **«tttjEtt*7 5. 0%) . 

[0 0 4 9] 
[0 0 5 0] 

Ut 9] 



OH 



[0 0 5 1] 

^Ht#H^CT> (BrZnCH 2 COOEt-THF) 2 3. 96g (6. 
5 Ommo 1, 0. 6 5^1 jj friR—JI,it&#jKtt'$'& ^fSifc 

0 KTBD. ) ) tCTHF3 0ml&Mfe„ T^=T>#H»T, 0~5ttl 

^>X7;i/ft Kl. 06g (1 Ommo 1) ®THFj|$5ml 
&MTb£ 0 0~5"CT'3^WM#Lfeo 2 0 TCJgJTT* 1 NgUfcfc&ft 2 5 m 1 
Sr»TUfe«, »ix^5 0mU^JRU ?£v^\ Mlt. tlf^lN 
aSMct&tt 1 0 m 1 (X2), ffijfilM*2 0ml, HiftHf*2 0ml (X 2 

ATf|g«&l/fc. M£Eiibt|l)Sl«6l. 7 6g#fc (JRa*8 9 1%) . 

1 HNMR (CDC 1 3 ) , (ppm) 27 (3H, t, J-7. 1H 
z), 2. 67-2. 82 (2H, m), 3. 26 (1H, d, J = 3. 4Hz 
), 4. 19 (2H, q, J = 7. 1Hz), 5. 14 (1H, quint, J 
= 4. 0Hz), 7. 2 7-7. 4 0 (5H, m) . 

[0 0 5 2] 

»J5 :xf;i/ 3- (2-7'j;t/) - 3 -fc Fd^S/^paV y- h<DMm 

[0 0 5 3] 
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Hfcl 0] 

OH 




.COOEt 



V6 

[0 0 5 4] 

^JS#H^,Ts (BrZnCH 2 COOEt-THF) 2 6. 09g (10 
mmol, l. om&) ICTHF3 0mUMfc o T;j/rJ>#H^,T> 0~5 
X3TfaHPb«i*«&, 2 -7;i/^^-;b0. 96g (lOmmol) 0THF5m 
l^$:?iTLfe 0 3B?WSt#PUfc. 2 1 N*|fcK»«2 

5mlS:lTbfet, »ixf^ 5 0 m lTff f U &V*T?, ^$SJf 

& i N^?jc^m lomi, 2 0 m 1 , mmmwTK 2 0 m 1 (x 3 ) 

T^Lfe 0 «jEE»«fUTgfl&%S:l. 7 7 g#fc OR* 9 1%) 0 
1 HNMR (CDC1 3 ), (ppm) : 5 1. 2 7 (3H, t, J = 7. 1H 
z) , 2. 79-2. 95 (2 H, m), 3. 24 (1H, brs), 4. 19 
(2H, q, J = 7. 1Hz), 5.14 (1H, brs), 6. 2 8 ( 1 H, 
d, J = 3. 2Hz), 6. 33 ( 1 H, d , J = l. 7Hz), 7. 38 (1 
H, d, J = 1 . 6 H z) . 
[0 0 5 5] 

mffiMG : £±JU 3 -b Kn^rS/- 3 -•7n-)Vzf# J T- h<DM& 
[0 0 5 6] 
Ut 1 1 ] 



COOEt 

HO 

Me 




[0 0 5 7] 

mmWmMT. (BrZnCH 2 COOEt-THF) 2 3. 9 6 g (6. 
5 0mmol, 0. 6531) ICTHF3 0ml SMfc. T ;i/r?>#H^,T, 
0-51C-e^b?&^e>, 7th7x;>l. 20g (10 mm o 1 ) 0THF 
5mlM5:iTl/fc 0 0 - 5 "C T* 3 ftflfftft bfc. 2 0 "CJ^TT' 1 NSi^^ 



2 6 
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MM* 1 N&|fe*tttt 1 0 m 1 (X 2 ) , mmik&fr 2 0ml, ^fUMW^ 2 0 
ml ( X 2 ) , H?B*S* 2 0ml T?JR«t«i^ b fc D 8fc$£ffe, ;£&jg Sr^TK^^ 



HNMR (CDC 1 3) , (ppm) : 61. 13 (3H, t, J = 7. 1H 
z) , 1. 54 (3H, s), 2. 88 (2H, dd, J = 56. 7, 15. 9 
Hz), 4. 06 (2H, q, J = 7. 1Hz), 4. 37 (1H, s), 7. 
20-7. 47 (5H, m). 
[0 0 5 8] 

[0 0 5 9] 

[-ft; 12] 



mmol, 1. O^M.) tCTHF 3 Oml T;i/3>#B^CT> 0~5 

°Cl*WtWl,tetfb, i/#W\*ry-JyO. 9 8g (lOmmol) (DTHF5m 
lM&ITlfc. 2 0~2 5tt'3til#lf=. 2 0WtlNli*i 

$Uf£ 1 Nf^m7ic^m 10ml (X 2 ) , 10ml, MM2 0 

ml (X2), It^^JciOml (X2) TJlR^^bfeo *ft#$t> fill: 

KEiiI.tI»«l&l. 7 6gfffc (J&sfs 

9 5 %) 0 

1 HNMR (CDCI3), (ppm) : 81. 28 (3H, t, J = 7. 1H 
z), 1. 38-1. 74 (10 H, m), 2. 46 (2H, s), 3. 40 ( 
1 H, s) , 4. 17 (2H, q, J = 7. 1Hz). 
[0 0 6 1] 

^118 (l-hKP^rS/S/jrp^>f^) y-feff-hOjgjg 



COOEt 




[0 0 6 0] 



S3R#H^CT, ( B r Z n C H 2 C O O E t • THF) 2 6. 09g (10 



2 7 
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[0 0 6 2] 
Ut 1 3 ] 

COOEt 



HO 



°6 

[0 0 6 3] 

^3^#H^T, (BrZnCH 2 COOEt-THF) 2 6. 09g (10 
mmol, 1. 0^*) {CTHF3 0ml &1)U%-1t 0 T >#B^CT> 0-5 
VHmWls&ifib* IsVUKy* JlsO. 84g (10 mmol) 0THF 5 m 
lMS:lTtL 2 0~2.5^3WI#lfe o 2 0°C£ATT? 1 Ni&j^K^ 
I1.5mUiTbfet, iixf;i/50ml7?MU &V^, m 
iIfclN*t*»«l 0ml (X2) , ttfBAitoKl 0ml, |MftJMW7K20 
ml (X2) , ttHr^clOml (X2) T'fli&Sfc^ Lfc 0 ift?*ffc, . & 

9 4 %) . 

1 HNMR (CDC 1 3 ) , (ppm) : 8 1. 28 (3H, t, J = 7. 1H 
z) , 1. 54-1. 68 (4 H, m), 1. 77-1. 89 (4 H, m) , 2 
. 60 (2H, s), 3. 37 (1H, s), 4. 18 (2H, q, J=7. 1 
Hz) . 

[0 0 6 4] 



[0 0 6 5] 
CflS 1 4 ] 

' COOEt 
H0 ^l 



[0 0 6 6] 

M^#H^T> (B r Z nCH 2 COOE t • THF) 2 .6. 09g (10 
mmol, 1. 0^4) i:THF3 0ml&Mfc. r/l/=T>#Hj!CT, 0~5 
1 C*efKf £ Pb&#&, 2 -S/^n/\^ri2>- 1 -#y0. 9 6g (lOmmol) 
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# 



0THF5mlft&iTbfe. 0~51CT-3^I#bfe. 2 0°C^T v eiN 

L/feo ^$SJfS: 1 NS^fH 0ml (X2) , ffi^S* 1 0ml, ffifrM 
W7K2 0ml (X2) , Hf0^7jcl0ml (X2) ^JlB&Sfc?£bfco 

tc (JK^9 4%) . 

1 HNMR(CDC1 3 ), (ppm) : 81. 28 (3H, t, J = 7. 1H 

z) , 1. 6 0-2. 05 (6H, m), 2. 55 (2H, dd, J = l 9. 3 

, 15. 6 Hz) , 3. 57 (1 H, s), 4. 19 (2H, q, J = 7. 1H 

z), 5. 67 (1H, d, J = 10. 0Hz), 5. 80-5; 8 6 (1 H, 
m). . 

[0 0 6 7] 

jlll 0 (4E) -3-bKn^S/-3,5-^7x-;K>h- 

4-3LjT-h<pmm. 

[0 0 6 8] 



[0 0 6 9] 

mm^m%r> (BrZnCH 2 COOEt - THF) 2 3. 0 5 g (5 m 
mol, 1. 0^4) (CTHF1 5mUft^fe 0 T;Hi>#H^T, 0 ~ 5 
*e3t#UJ&#&., (E ) --ftJVZiyi. 04 s (5mmol) ©THF2. 5m 
lM?:iTlfe„ 2 0~2 5TCT*3HmaM$bfc. 2 Ot^Tt 1 Nli7Ki 
J* 7. 5mUiTbfe^ iixf^2 5mltMU #CV%T% #JRl/fc. 
^*JB«: 1 N&fiftzM8?fc5ml (X2) , *5ml, fi?Ilf*10nil (X 2 

) , nfo^7K5mi (x2) -emmm&hfco mnm*wmwc*>f 

^^/^AT'MbL *ff«ibTH»«lS:l. 4 4 g#fc (1R^9 7%) . 
1 HNMR (CDC 1 3 ) , (ppm) : 8 1. 17 (3H, t, J = 7. 1H 
z) , 3. 04 (2H, dd, J = 22. 8, 15. 7Hz), 4. 11 (2H 



Mb i 5 ] 



COOB 




2.9 
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, q, J = 7. 1Hz), 4. 81 (1H, s), 6. 42 ( 1 H, d, J = l 
6. 0Hz) , 6. 66 (1H, d, J = 16. OHz), 7. 25-7. 53 
(1 0 H, m) . 

[0 0 7 0] 

HiMi l : rc^;p 3 -n Kn=fr->- 3 -7x-^a^x-4 -x; y~ hop 
Ml 

[0 0 7 1] 



[0 0 7 2] 

^fH#ffl^,T, (BrZnCH 2 COOEt-THF) £ 3. 05g (5m 
mol, 1. O^fi) [CTHF15ml5:Mfe 0 T;H?>#S^,T, 0 — 5 °C 

'VMWL&tfb, ~7 3L—;v7ns<—;iJrhyo. 73 g (5mmo 1) othf 

2. 5mlM§:iTtfe„ 2 0-2 5TCT*3^ni#lfe 0 2 0WtlN 
i£^M£$t7. 5ml^lTbfef,'Wxf;i;2 5mlT'#f U &V>T% # 
Hlbfc. «Jf % 1 Ntl*M5ml (X 2) , 7K5 m 1, ISfnMWTK 1 0 m 

l (x2) , ttfuAlfcJc 5 m l (X2) T°M?km&Vf=. e mmMttMTk 

MJ±aSi^, S/U3tj^*9A»» (MUMS; 
|g|lf^/n-^f>=l/3) UTB»4fc&l. 0 9gife(^9 3% 

1 HNMR (CDC 1 3 ) , (ppm) : 51. 16 (3H, t , J = 7. 1H 
z) , 1. 69 (3H, d, J = 5. 2Hz) , 2. 91 (2H, dd, J = 2 

4. 2, 15. 8Hz) , 4. 09 (2H, q, J = 7. 1Hz), 5. 60- 

5. 76 (2H, m) , 7. 23-7. 46 (5H, m). 

[0 0 7 3] 

mnMl 2 : (2E) -4-hKn^r->-4 - Z> jl—)V\*7.- 2 ~ 

[0 0 7 4] 




COOEt 



3 0 
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[0 0 7 5] 

^St#H:SCT, (BrZnCH 2 COOEt-THF) 2 3. 05g (5m 
mol, 1. 0^4) ICTHF1 5ml^fc„ T;i/=f >#ffl^CT> 0~5'C 
trans-X^;v 3 - l/-f ;i/T * U 9 - M . 0 2g 
( 5mmo 1 ) fflTHF 2. 5mlM&lTbfc. 2 0 ~ 2 5 °C 7? 3 B#WM# 
Vfe 0 2 01C«TT*1NSMI7. 5mUiTbfet, iixf;i/2 5m 
ltMU 7^T% ^bfe. tiI&lN»il5ml (X2) % tK5 
m 1 „ JgfOMW^K 1 0 m 1 (X 2) , ft5FDAffi*5ml (x 2) T?JE&8fei£Lfc 

. 4 2 g#fc 0&§p9 7%) „ 

1 HNMR (CDC 1 3 ) , (ppm) : 81. 18 (3H, t, J = 7. 1H 
z ) , 1. 26 (3 H, t, J = 7. 1Hz), 2. 99 (2H, dd, J = 3 
6. 0, 16. 1Hz), 4. 08-4. 20 (4 H, m), 4. 84 (1H, 
s), 6. 14 (1H, d, J=15. 5Hz), 7. 06 (1H, d, J = l 
5. 5Hz) , 7. 23-7. 4 6 ( 5 H, m). 
[0 0 7 6] 

SlIjMJ: 3 : Xfjl/ (4 E) - 3 - \L KP^->- 3 zJl±JkZL 5-7i-M 
>h-4-myy-hoagM 
[0 0 7 7] 
Utl 8] 

COOEt 

c 

[0 0 7 8] 

M^#H^T. (BrZnCH 2 COOEt - THF) 2 3. 05g (5m 
mo l, 1. 0M§») tCTHFl 5mUMfe= r^/=f>#ffli8CT, 0~5°C 
trans-4-7ii;i/-3-^f>-2-*>0. 73g 




HO 
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(5mmol) ©THF2. 5 m 1 *£?&£?gT b tc a 2 0~2 51CT*3i» 
bfeo 2 CCJ^T^l N^7KMM8. 5ml§:iTbfct, liifjl/2 5m 
1T«U <^T% Mbfc 0 tiISlNfl^l5ml (X2) , * 5 
ml, f&ftlfiWTKlOml (X2) , fift:*&*5ml (X2) ^Ji»^b.fc 

. 1 7 g#fc (JR^Sl 0 0%) 0 

1 HNMR (CDC 1 3 ) , (ppm) :S1. 23 (3H, t, J = 7. 1H 
z) , 1. 42 (3H, s) , 2. 66 (2H, d d , J = 19. 5, 15. 6 
Hz), 4. 05 (1H, s), 4. 15 (2H, q, J = 7. 1Hz), 6. 
27 (1H, d, J=16, 0Hz), 6. 6 4 ( 1 H, d, J=16. 0Hz 
) , 7. 2 0 -7. 3 9 (5H, m) . 
[0 0 7 9] 

HM14 (4E) - 3 -H FP»-> - 3 - ^>^;i/^\^rX - 4 -X 

[0 0 8 0] 
[ft 1 9 ] 

COOEt 
n.C s Hi,^^CH3 

[0 0 8 1] 

M^#H^CT, (BrZnCH 2 COOEt-THF) 2 3. 0 5 g ( 5 m 
mol, 1. O^M.) CTHF1 5ml^ifc„ y;i/3>#HHCT, 0~5°C 
T*»PL&#Id, trans-3-;$>-2-t>0. 70g (5mmol) 
©THF2. 5ml»«&»Ttfe. 2 0- 2 5 T? 3 B5f|ttl«M$bfc. 2 0X>& 
TTf 1N*H*»«8. 5mUiTlfct, filf^2 5mlt*MU & 
vW, tiI&lNSi*M5ml (X2) , *5ml, ttfrfiW 

*iOmi (x2) , Hffnittfcjc 5 m l (x2) T?jg#:iSfcj£bfc. mm 

Ifcgpg g%) „ 

1 HNMR (CDC1 3 ), (ppm) : 6 0. 88 (3 H, t, J = 6. 8H 
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z), 1. 23-1. 40 (12 H, m), 2. 00 (2H, q, J = 7. 7H 
z) , 2. 54 (2H, dd, J = 18. 7, 15. 5Hz), 3. 84 (1H 
, s), 4. 15 (2H, q, J = 7. 1Hz), 5. 49-5. 71 (2H, 
m) . 

[0 0 8 2] 

mmmi 5 : (1 kp^s/^d^x- 2 -x>- 1 -^r;i/) 7 

^#H^,T, (BrZnCH 2 COOEt-THF) 2 3. 0 5g (5m 
mol„ 1. 0 Si) !Ch;i'X>2 0ml?:Mfe„ T^^>#H^T, 0 — 5 
°CT*M#t/ 2 -$/^n^\ 1 ~^->0. 48g (5mmol)© 

hM>5mlM5:iTlfe 0 0 ~ 5 °CT* 3 f%mmWVfc a 2 0WT'1N 
m&ykifeWtl 0ml fcfigT bfc^L iixfjl/25mlt*MU #CV^, 

bfco fiS&lNSi«5ml (X2) , ISftl^TK 5 m 1 (X2) > g& 
fuM^fclOml (X2) , tlfa^TKl Oml^JlR^^L^o mm 

4X^9 5%) o 

1 HNMR»H]BgM8-e#e)ti^^^^-iS:b^o 

[0 0 8 3] 

^111 6 : (l -n Fp^>>'>^nA^^-2 -x>- l --f 7 

[0 0 8 4] 

^#H^,T. (B r Z nCH 2 COOE t • THF) 2 3. 0 5 g (5m 
mol, 1. omm Mx^2 0mUJllJifc o t;i^>#b^t> 0~ 
5°Cl?M#b^^e>, 2-^n^t>-l-tV0. 4 8g (5mmol) 

lNS«ISlOmUiTbm fixf;V2 5mlt'#f U ?&^T% 
Mlfe. tll5:lNlWli5E5ml (X2) , mffii&m.7k 5 m 1 (X2) 
, £MftlJtW7.fc 10ml ( X 2 ) , gt^&TK 10ml T*JI[R#CSfc# b $fc#^> 

^tSM zm7mm^t r *i<' i y&-£nML&o m&mmi^x^mm^o. sog# 
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fc (iR^8 7%) . 
[0 0 8 5] 

jjMl7 : 3 -7t*V- 3 )\>7°U A J 7~ KPgBj 

[0 0 8 6] 
[ft 2 0 ] 



[0 0 8 7] 

M^#H^,T> (BrZnCH 2 COOEt-THF) 2 12. 2g (20 
mmol, 4. O^fi) (CTHF 3 Oml T;i/=f >#ffl^,T, 0 — 5 

lCT«b^f), K>ynSU;n. 03 g ( 5 mm o 1 ) ©THF2. 5 m 

lM^iTife. 2 0~2 5ict2 7iirwifc o 2oweio%si 
5mi*»Tbm 20-2 swimmmwLfco wn^ms o 

mlt'MU «*VMf, #M£lN||H^aHftl 5ml, $&fU:&i& 

*20ml, ffijftfSW* 2 0ml (X 3 ) , ffijf&tfciftaK 20ml -eJE#CiSfci£L 

. 6 4 gfcfc (IR^8 5%) o 

1 HNMR (CDC 1 3 ) , (ppm) : 8 [1. 26 (t , J = 7. 1Hz) 
, 1. 34 (t, J = 7. 1Hz)] (3H) , [3. 99 (s), 5. 67 ( 

s), 12. 6(s)] (2H), 4. 18-4. 31 (2H, m), 7. 44 
-7. 9 6 (5 H, m) . 
[0 0 8 8] 

Htlil l 8 : xf ;v 3- (4-^f;v7x-;i/) -3-^y^a;V7-h 

(omm. 

[0 0 8 9] 



o 




Uk 2 l ] 



o 



Me' 




3 4 
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[0 0 9 0] 

g5R#H*CT, (BrZnCH 2 COOEt-THF) 2 6. 09g (10 
mmol, 1. OSI) 5CTHF3 0ml$:Mfc o 7;V^>#I^T, 0 — 5 
TCT?SS#Ufc#&* v-hJV—bVfrl. 1 7 g (1 Ommo'l) ©THF 5m 
l^i&iTlfe. 2 0~2 5X:t4 6trWtfc o 2 OTCJKTTfl 0%ffiH 
Tfc^mi 5ml £?igTb£:^, 2 0-2 5 °CT? 1 mMMW Ufec Siif^/ 5 0 

7fr2 0 ml, |§fnfiW^2 0 ml (X2), &f 2 Omll?IWLfc 

. 8 8 g#fc 0»9 1 %) . 

1 HNMR (CDC 1 3 ) , (ppm) : 8 [1. 25 (t, J = 7. 1Hz) 
, 1. 33 (t, J = 7. 1 Hz) ] (3H), [2. 3 9 (s) , 2. 42 ( 
s)] (3H), [3. 96 (s), 5. 63 (s), 12. 6 (s) ] (2H 
) , 4. 17-4. 24 (2H, m) , 7. 2 0- 7. 8 6 (4 H, m) . 
[0 0 9 1 ] 

mmmi 9 ■ ^)\> 3 - (4 h£tk2^^Jkl ~ 3 - t^vyn;V7- 

[0 0 9 2] 
[ft2 2] 



[0 0 9 3] 

^ift#ffl^lT> (BrZnCHgCOOEt • THF) 2 6. 09g (10 
mmol, 1. O^M) iCTHF 3 0 m 1 5riU^.fe 0 T;i/^>#H^T> 0~5 
°CT?^f#b*^e>> — h'JM. 33g (1 Ommo 1) ©THF 5ml 

M^iTbfc, 2 0~2 5t;t9 2^rii#bfc. 2 oicjKT"ei o%«tift* 
Ml5mUiTbfct, 2 0~2 5rT'lHri3 5M#lfe o «X^;V 
5 0ml-e#$RU ^bfeo %$US&lN^7j<?Ml 5ml, Hftr 

&&yfr 2 0ml, IMfnmWTK 2 0 m 1 ( X 2 ) , 20ml T?J©&Sfei£ 



o 



Me. 
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£2. 08 g#fe (»94%) 0 

1 HNMR (CDCI3) , (ppm) : S [1. 25 (t, J = 7. 1Hz) 
, 1. 33 (t, J = 7. 1Hz)] (3H) , 3. 87 (3H, s), [3. 
94 (s), 5. 58 (s), 12. 6(s)] (2H), 4. 17-4. 24 
(2H, m) , 6. 94 (d, 2 H, J = 8. 8Hz), 7. 93 (d, 2 H, 
J = 8. 8 H z) . 
[0 0 9 4] 

mMW2 0 : xf;i/ 3- (4-7;i/tP7i-;i>) -3-7f^y^n;U7- 

[0 0 9 5] 
[ft2 3] 



[0 0 9 6] 

^fS#H^CT. (BrZnCH 2 COOEt-THF) 2 6. 09g (10 
mmol, 1. 0^4) tCTHF3 0miyiIife o T;i/zf >#H^,T, 0 — 5 
T^M^b^^ 4-7MD^>y-h'j;i/l. 21g ( 1 0 mmo 1 ) <D 
THF5mlMS:lTbL 2 0-2 5t;t2 6|«lfc„ 2 0Wt 
10%IWiI15mUITim 2 0~2 5lCtltrai#bfc o tfBfe 
Xf;i/5 0mU'MU #CV^T*, MLfc ^mM* 1 Nfii^M 1 5 m 1 
, Mm-M&Tk 2 0ml. figfDMW^K 20ml (X2), 8gftJ:&&7j< 20ml ^Jlg 

nmm*i. 9 6gffe(^93%). 

1 HNMR (CDC 1 3) , (ppm) :8 [1. 26 (t, J = 7. 1Hz) 
, 1. 34 (t, J = 7. 1Hz)] (3H) , [3. 96 (s), 5. 61 ( 
s), 12. 6 (s)] (2H), 4. 18-4. 25 (2H, m), 7. 07 
-8. 0 2 (4 H, m) . 
[0 0 9 7] 



o 
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j||gjgL2j : 3- (2-7;i/tn7i~;i/) -3-t^y^n;yy- 



[0 0 9 8] 
[flS 2 4 ] 

[0 0 9 9] 

^fg#H^CT. (B rZnCHgCOOEt • THF) 2 6. 09g (10 
mmol, 1. 0^4) tCTHF 3 0ml -grAH*.*:. T)l3 >M*CT, 0~5 
TCTl#L^e>, 2-7MD^>V-h'j;i/.l. 21g (10 mmol)© 
THF5mlMI:lTbt 0 2 0-2 5iCt4 6HWbfe„ 2 0°CJ£<TT* 
1 0%M.M*mmi 5ml fe»Tbfcft, 2 0~2 5TCt'l|prii#Ufc. tf& 
i^5 0mlf«U &V^T% #?£bk 0 1 N*BLfift*»1R 1 5 m 1 

> mffi&&7k 2 0 m 1 , t&ftlSW* 2 0 m 1 (X2), MM*2 0mlt)H 

IfiSrtt&l. 9 4gffc(]R$9 2%) 0 

1 HNMR (CDC 1 3 ) , (ppm) : 8 [1. 26 (t, J = 7. 1Hz) 
, 1. 34 (t, J=7. 1 H z ) ] (3H), [3. 98 (s), 5. 84 ( 

s), 12. 6 (s) ] (2H), 4. 17-4. 28 (2H, m), 7. 08 
- 7. 9 7 (4 H, m) . 
[0 10 0] 

iiW2 2 :xf;i/ 3- (4 h uy^—jv) -z-Jt^yJu^JT-V 
<P«BS 

[0101] 
[ft2 5] 

[0 10 2] 

M^#H^,T, (BrZnCH 2 COOEt - THF) 2 6. 09g (10 

3 7 #§E# 2003-3039540 
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mmol, 1. omA) ICTHF3 0mUiit 7;brf>#H^CT> 0~5 
Tt-eMWVtetfio, P --hnK>i/-hU;Vl. 48g (lOmmol) CDT 
HFlOmlSlRSITl/fe. 2 0~2 5TCt'2lHWbfc„ 2 0TCJKTT? 
10%ti7KMl5mUlTbm 2 0~2 5TCt2ffl#Lfc o Ml 
xf;i/5 0mlt#f U tk^T*, frWLLfc* £ 1 NtfejK#$g?Rl 5 ml 

> IS^lAlft* 2 0 m 1 , HfUMW* 2 0 m 1 (X2) , Itt&Att* 2 0 m 1 T» Jfl 

«SS&n-^^^.Tf«<U MtU n-^^>T*Sfe^bfeo (4 
0°C) #L Blft%£2. 0 9g#fe (118 8%). 

1 HNMR (CDC 1 3 ) , (ppm) : S [1. 26 (t, J = 7. 1Hz) 
, 1. 35 (t, J = 7. 1Hz) ] (3H), [4. 03 (s), 5. 76 ( 
s), 12. 6 (s)] (2H) , 4. 19-4.34 (2H, m), 7. 92 
- 8. 3 5 (4 H, m) . 
[0103] 

mmmz 3 ; xg^k (1 -ti Kn^-4-:fr:frys/?D^3ri?--2,5-;^ 

[0104] 
[ft2 6] 

COOEt 

HO. 



[0 10 5] 

S*#K&T> (BrZnCH 2 COOEt-THF) 2 1. 22g (2m 
mol, 0. 6^S) (CTHF6mim&. 7;i^>#H^T> 0r5tt' 
M#b&2>^ p-^>!/^;>0. 36g(3. 3 3 mmo 1 ) ODTHF 2. 
5ml^I41Tbfe 0 2 0~2 51CT?ll|rii#bfe„ 2 0°CJ^TT* 1 N&@8 
*8«5mlS:iTtfc«, ftxf^ 2 5 m 1 T*#$*U &V%T?, 
f«I&lNli*jgat5nil (X2) , *5ml, m DfiW* 5 m 1 (X2) 
. tt»AS*5ml (X2) T*M?km&L fc a gfe^, #*Jff &&7M»lfcV^* 
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/n-/\df-F>= 1/3, 1/2) ItgKft&O. 4 6g#fc (^7 0%) 

1 HNMR (CDC 1 3 ) , (ppm) : 81. 27 (3H, t , J = 7. 1H 

z) , 2. 70 (2H, s) , 4. 19 (2H, q, J = 7. 1Hz), 4. 3 

6 (1H, s) , 6. 17 (2H, d, J = 10. 1Hz), 6. 98 (2H, 
d, J = 1 0. 1 Hz) . 
[0 10 6] 

4 i^±JV (1 -H KEHfr*/- 2 , 5 -V^^)^-A-7t^V VVXl 
[0 10 7] 

COOEt 

i ir 




[0 10 8] 

^^#H^,T> (B rZnCHgCOOEt • THF) 2 1. 22g (2m 
mol, 0. [CTHF6mll:Mfe 0 T;i/dT>#H^T, 0~5°C7? 

m#b^^e>, 2 , 5 P y0. 4 5g (3. 3 3 mm 
ol) (DTHF3ml»«SiTb&. 2 0 ~ 2 5 "CT? 1 uaMffl&^PLfc.. 2 0 °C 
«TT' 1 NS^il 5 m 1 ?:iT UfcE Wxf;i/2 5ml TMU 
7?, 3H£Lfc 0 £ 1 N&gfcfci§?£ 5ml (X2) , 7X5 ml, HfUMir7i< 

5ml (X 2) , fi»JtS*5ml (X2) TfJK^Sfe^bfe. Sfe^, 

I;fixf;i//n-^t>=l/3, 1/2) ITgWt&O. 6 5g#fe 
(IRJ*8 8 7 %) . 

1 HNMR (CDC 1 3 ) , (ppm) : 81. 26 (3H, t, J = 7. 1H 
z), 1. 88 (3H, d, J = 1. 4Hz), 2. 07 (3H, d, J = 1. 
4Hz), 2. 48 (1H, d, J = 1 5. 4Hz), 2. 88 ( 1 H, d, J 
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= 15. 4Hz), 3. 76 (1H, s), 4. 18 (2H, q, J = 7. 1H 
z) , 6. 06 (1H, d, J-l. 3Hz), 6. 77 (1H, d, J=l. 
5 H z) . 

[0 10 9] 

MWWiZ 5 : X^;b (2,5-^»DD-l-b KD 3p */- 4 ZL*J* 2 5 
^^»-2,5-^X>-l-^;i/) y-fejf- hcpgjjj 
[0 110] 
[ft 2 8] 



[0 111] 

^iH#H^,T, (B r Z nCH 2 COOE t • T H F) 2 1. 22g (2m 
mol, 0. 6^*) }CTHF6mUMfc„ TJVzS >#H^T, 0~5°C£ 
2,5-^^On-p-^>y=3p^ >0. 59g (3. 33mm 
ol) CDTHF6. 5mlM&lTUfe. 2 0-2 51CT'lM#lfe 0 2 
CCJ^TT'l NSt*M5ml l:iTbm Sf^x^;i/2 5mltf)KU 
&V*T?, ^«bfe B =£$US&1 NSMfcK*l*5nil (X2) , *5ml, t^&M 
f*5ml (X2) , *B*JJASfcK5ml (X 2) TflHKiSfefrbfe. 

iiI;Wxf;i//n-A^>=l/3 ( 1/2) LTBMJ&0. 81g 
mtc (JR^9 2%) . 

1 HNMR (CDC 1 3 ) , (ppm) : 81. 29 (3H, t, J = 7. 1H 
z), 2. 71 (1H, d, J=16. 1Hz), 3. 11 (1H, d , ' J = 1 
6. 1Hz), 4. 23 (2H, q, J = 7. 1Hz), 4. 30 ( 1 H, s) 
, 6. 5 4 (1 H, s) , 7. 2 4 ( 1 H, s) . 
[0 112] 

mmmz 6 : ^±ju a - hfp^^- 2,3,5,6 h^^;u-4 -a- 



COOEt 




4 0 
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[0 113] 



[ft 2 9] 



cooa 



Me. 



Me 




Me 



.Me 



[0 114] 

Mfft#H^T, (BrZnCH 2 COOEt-THF) 2 1. 22g (2m 
mol, 0. 6Mf4) tCTHF 6ml Sitf^fe. T;i/rf^#H^,T, 0~5X;T* 
^#bJ&^e>, 2,3,5,6--T-h^^^;i/-l,4-^>^/^y>0. 4 5g ( 
3. 3 3mmo 1) (0THF4mliIS»Tbfe. 2 0-2 5 1 B5rlS«# 
Lfeo 2 CC&TT'l NM*il5ml Sifbfct, |iif;i/2 5mlT? 
ffb, 7*V^> Mbfc «M&lN«flfc^mC5ml (X2) , *5ml 
, MffiAW7k5ml (X2) , ttfr&&de5ml (X2) T?JB&Sfc?£bfc« ^ 
«, *«Ji«:M*ilBtT^*^^ATf«*bfe- «E«ibTB»«S:0. 7 9 
g^fc OR* 9 4%) a 

1 HNMR (CDC 1 3 ) , (ppm) : 81. 09 (3H, t, J = 7. 1H 
z), 1. 84 (6H, d, J = 0. 9Hz), 2. 05 (6H, d, J = 0. 
9Hz), 2. 76 (1H, s), 2. 77 (2H, s) , 3. 9 6 (2H, q 
, J = 7. 1 Hz) . 
[0 115] 

jygtggjg 7 : x^Jl/ (2,3,5,6 -rh7^nq- 1 - E KPdf*/-4 -;t 

3pyj/»n^» - 2 , 5 -s;x>- 1 ->f ;i/) r-fe*- hrotgit 

[0 116] 



[0 117] 

:*#H48iT* (B rZnCHgCOOEt • THF) 2 1. 22g (2m 



lit 3 0] 



COOEt 




O 



4 1 
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mol, 0. 6^4) fCTHF6ml§:»ifc 0 T;i/^>#H^T. 0~5°C^ 
8l#U2fe#&, 2,3 l 5,6-fh5^nD-l l 4-K>^;>0. 8 2g ( 
3. 3 3mmol) 0THF2 6mlM^lTlfe, 2 0 ~ 2 5 1CT? 1 I$ft3£ 
#bfc a 2 OtJJ^TT 1 NSi7j(M 10ml ^iTUm SfilfJl/50m 
1T?#*IU ^VM?, Mlfe. *M&lN&tt2K$!ft5nil (X2) , * 5 
ml, i&ftJMW* 1 0 m 1 (X2) , H^|*5ml (X2) 

. 0 4 g#fc OK* 9 4%) . 

1 HNMR.(CDC 1 3 ) , (ppm) : 51. 22 (3H, t, J = 7. 2H 
z) , 3. 17 (2H, s), 4. 13 (2H, q, J = 7..2Hz), 4. 2 
5 (1 H, s) . 

[0 118] 

milUg 8 : X^-;i/ (1 -H KD^r->- 3 , 5 - V* 4 -;fr=fr y $/ p 




[0 12 0] 

^fft#H^,T, (BrZnCH 2 COOEt-THF) 2 1. 22g (2m 
mol, 0. 6^4) (CTHF 6ml %1m%-1c.o T;i^>#H^CT, 0~5°CT' 
UnL&ftb, 2,6-i?*^J\s-p-s<y-J*jyO. 45g (3. 3 3mm 
ol) ©THF3ml«5:lTbfc. 2 0-2 5iCT'll|»Lfe 0 2 0 °C 
«TTf 1 Nai*»»5 m 1 &iT iixf;i/2 5mlt'fliU 7£v^ 

T% ;£$SJi£ 1 NlH^M5ml (X2) , *5ml, $mmW* 

1 0ml (X2) , mffi&M.7k5ml (X2) T*KB#C$$fc?*Lfc. ;f?JM 

&i*iST^^j/'jAT«Lfe ) */v*tffr%?j*nm mm 

; Wnttn//Ti-'\*Vy= 1/3) bTBM/£0. 6 0gfffe 



4 2 
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8 0%) „ 

1 HNMR (CDClg), (ppm):81. 28 (3 H, t, J = 7. 2H 
z) , 1. 89 (6H, s), 2. 64 (2H, s), 3. 87 (1H, s), 
4. 22 (2H, q, J = 7. 1Hz), 6. 68 (2H, s). 
[0 12 1] 

mmM2 9 : (3 , 5 -y^nn- l -e KndpS/- 4 -a-^y »/ g p 

/\*-9— 2 t 5-^'3i>-i->r;i/) tie*- K^sm 




[0 12 3] 

^m%m%T> (BrZnCH 2 COOEt -THF) 2 1. 22g (2m 
mol, 0. 6^4) lCTHF6mUMfe. T;HJ >#ffl^,T, 0~5tJT? 
«£#Lfc#&, 2 , 6 - n U - p -^>ydp / > 0 . 59g (3. 3 3 mm 
ol) ©THF3mlM&iTbfc 2 0 ~ 2 5 °CT 1 mmWIWLfr, . 2 0 °C 
KK'lNSi*M5ml S*Tlfe«, @£$?x^;b2 5mlT*#f*U 
T?, «ii«lNli«|MK5ml (X2) , *5ml, HftrMW* 

10ml (X2) , ttft«l*5ml (X2) Tf**iJfe»Lfe. 

»«; »iftx^^/n-'\^>=l/3) lt@WH5:0. 7 6g#fe (NM 
(1R^5 4%) . 

1 HNMR (CDCl 3 ) f (ppm) : 8 1. 31 (3H, t, J = 7. 2H 
z) , 2. 77 (2H, s), 4. 21-4. 29 (3 H, m), 7. 15 (2 
H, s) . 

[0 12 4] ' 
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i,4 — f;i/) vrnx-htoBm 

[0 12 5] 
[ft 3 3] 




[0 12 6] 

^#ffl^CT> (BrZnCH 2 COOEt-THF) 2 3. 05g (5m 
mol, 1. 5^4) tCTHF 1 5ml T;Prf>#H^iT, 0~5°C 

T*»f$Ufc#e>, P"/<>^;^. 36g (3. 3 3 mmo 1 ) 0THF 2 
. 5mlM!:lTbfc. 2 0~2 l*W*#Lfc. 2 OTCJBTFT* 1 N£ 

K*»*7. 5mUiTl/fe«, iiif;i/2 5mlt'MU #CV^> 
L/fco ^tiBJiS: 1 N&BfcK»?R5mi (X2) „ * 5 m 1 , HfDMW* 1 0ml 

( x 2 ) , 5 m 1 < x 2 ) t?**^ b 

m^JV/n-s\*cVy= 1 / 1) LTgmmZO. 6 2g#fe (K$6 6%) 

a 

1 HNMR (CDCI3), (ppm) : 8 1. 26 (6H, t, J = 7. 1H 
z) , 2. 66 (4H, s) , 3. 49 (2H, s), 4. 15 (4H, q, J 
= 7. 1 H z) , 5. 9 7 (4 H, s ) . 

1 HNMR (CDC 1 3 ) , (ppm) : 51. 27 (6H, t, J = 7. 1H 
z) , 2. 55 (4H, s), 3. 58 (2H, s), 4. 17 (4H, q, J 
= 7. 1 H z) , 5. 9 6 (4 H, s ) . 
(c i sfi: t r a n sfSfiL/T 1 HNMRIf lfe a ) 
[0 12 7] 

T;i/rf>#H^T> !<&»*2 6 16g (4 0m«?) SCTHF10L, 
^nnh'J^f^5>2 5 3ml (2mol) SriUAfe. 2 5Ct3 0M# 
Lfc„ 2 5~3 5 0 Ct^n=eMxf ;i/2 2 12ml (20mol) ©THF2 



4 4 
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5 L»3ftfc»T0fc. 3 1~3 5tt3 0^i#lfc. 2 5 °C £ g£§#£PLT 
, &J0. 5 3 5M0^n«iHxf;i/ rh9tFd77>M$:3 7L^ 

[0 12 8] 

HM3 2 : 3C^-;b (3 S) - 3 - H Fpjr->-3 - (6- [ J 
) -2--^-7^;i/} -3- ( 1 - M; 1 H--f 5 j<V-;i/- 

4--f;i/) ^PAVy- h<2)gjSi 

■ [0 12 9] 
[ft 3 4 ] 



[0 13 0] 

r;i/zf>#H^,T, o~5 0 CT*Hi£#l3 1 T-^tifc^n^M^ME^;!/ 

fh7tKn77>^l4 3 1ml (0. 23mol) iC ( + ) -i/yzi — y 2 
1 . 2 g (7 2 mmo 1, 1. 2 5S1) 0 ~ 5 t? U 1 8 . 

6ml (2 3 0 mmo 1 , 4 Mt*) & 7##ttTWTbfc. 0~5tt20^I 
f#b£„ -4 2~-4 0°CT*N-^^;i/- 6 - [ (1 - ^ 'Jf 1 H — f^^ 
4 — f;i/) -2-t7^^F30g (57. 5 mmo 1 ) 

C0THF 3 0 0mlM$:3 O^TiTbfc. -45 4 0 TCT? 1 BfrlS!3t 

Whfc* 1 NM*M4 3 0ml SiTUfct, pX^4 3 0mlt*M 
2 0~2 5t!T*3 0M^bfe. *M&lNjM*tttt2 9 0m 

1 , *2 9 0ml, HfHSW* 2 9 0ml (X2) , tM*0:&&7j< 2 9 0ml XJIg 

ikm&hfr. m&mm&* mmmzmm^^s omiitM%.> 50 

°C}CMbtii2-&fc 0 2 0~2 5"Ctl W#bfe 0 IPE9 0ml&#H 
0~5rt2M#lfe o M&ttU IPE30mlT«U ( gfe 
'S*{C^5*XXS^ (5 0°C) btlf;!/ (3S) -3-tlFndr 
S/-3- {6- [ (*^)IT$J) -2 -±?=f-M -3- ( 1 - 

bV?-)i- l H--f ^ *V-;i/-4 --f;i/) 7n;V7-h$:2 9. 2gHfe ( 



COOEt 




4 5 



20 0 3- 3039540 



#2 002-2 79438 



• 



3% mm&mmm9 3. 5% ee ) 0 

1 HNMR (CDC1 3 -y ': 5 1. 1 3 (3H, t , J = 7. 1 Hz) , 3. 0 
5 (3H, d, J = 4. 8Hz) , 3. 33 (2H, d d , J = 98, 16Hz 
), 4. 04-4. 13 (2H, m), 5. 14 (1H, s), 6. 35 (1H 
, brs), 6. 84 (1H, d, J = l. 5Hz), 7. 07-7. 11 (6 
H, m), 7. 26-7. 38 (1 0 H, m), 7. 69-7. 84 (4 H, m 
) , 8. 0 3 (1 H, s) , 8. 2 2 (1 H, s) . 
[0131] 

mtfofflS 3 ; (3S) -3-EFn^r'>-3- (6- [ (*^;i/T * J 

) -2-^-^^;v) -3- (l - j*V-;i/- 

[0 13 2] 

T;i/dr^#H^T> 4 ~ 5 n T-nsiM 3 lT^tejtife^n^M^M^^;!/ 

^ h^tl KD77>M4. 7ml (2. 5 mm o 1 , 2. 5^i)^CA>fKn 
S/>ZI-^0. 37g (1. 25mmol, 1. 2 5^1) "&1&7Lt^ 5 ~ 6 "C 
X*¥VPyO. 3 2ml (4mmol, 4^*) 5:lTlfc. 3~6°CT*20# 

M#bfc= - 3 6 3 4ttN-^f;b- 6 - [ ( 1 - h U^;b- 1 H->f * 

#\T-)l-4--f)V) jjjVtf—Jl] - 2-t7^^ KO. 52g (lmmol) 
COT H F 5 . 2mlM§lTlL -4 0 3 4 °CT* 1 m$ 1 5^#bfe 



3£>&c, -4 0 — 3 5ttniM3 i ^knfc^n^Mls&ff^x^;!/ ^ 

h7tKn77>i!l. '9ml (lmmol, 1 &$jfTb£ D -40- 

- 3 8nT*2^M#bfe 0 2 0°CJ^T^1 N^tK^MI 5ml fc^Tl/fc^ 
, mm^JVS Oml-e^ffi^ 3H£Lk 0 til SlNM*M5ml (X 
2) , *5ml, H5MW?K5ml (X2) . M%ll&m.7k 5 m 1 (X2) ^Jl^C 

E3ml^tU 0 Sfe^, 'mMlZ^^^VM^m (4 0°C) btifjl, 
(3S) -3-tFO^i/-3- {6- [ (*?-Jiy$;) - 2- 



4 6 
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-3- (l - h vm- i H->r^ #V~J\s-4 :/n/wy 

-hzo. 4 9 g#fe or* 8 o%, mm^mmmQ o. 9% ee ) 0 

[0 13 3] 

^M3 4 : X^;b 3 -hi Kn^>>- 3 - ( 1 - h U^;i/- 1 H->f ^ gV~ 

[0 13 4] 
[IC3 5] 



[0 13 5] 

r;i/=f>#ffi^T, 3 — 6^*? l - h y^;b- i H--r ^ #V-;i/-4 

A^^HKlg (2. 9 6mmo 1) ©THF 1 0ml^i{:Hifl3 lT'#e> 
tlfe^n^I|&iixf;i/ fh7tKn77^H|5. 6ml (2. 9 6mm 

01, 1^*) ZmTV&o 0-5°CT?1^^2 5^m#Lfe„ 0~3°CT*Jiyg 

m3 lT-mbnt^n^mmmm^ji fh7tFn77>M5. 6mi ( 

2. 9 6mmol, 1^4) SlTbfc 2 - 3 °CT* 5 13133 0 ftMWLfc* 2 
OWT4NSi^i5ml fciBiTbfc^, BM^?-JV3 OmlT'#f*U 
#C^T% ^Lfe 0 «Jl^lNmm7K^M5ml, *5ml, HfUMW^C 5 m 
1 (X2) , gtftJAifcfc 5 m 1 (X2) t,£ 0 gfe^, Wi5S£,«< 

1.16 g#& 0K*9 2%) . 

1 HNMR (CDClg) : 8 1. 22 (3H, t, J = 7. 1Hz) , 2. 8 
3-2. 86 (2H, m), 4. 13 (2H, q, J = 7. 1Hz), 5. 09 
-5. 13 (1 H, m) , 6. 78 (1H, s), 7. 10-7. 15 (6H, 
m) , 7. 2 6 -7. 3 9 (1 0, m) . 
[0 13 6] 

mMW3 5 : 3 -b: KD=fr->- 3 - (5 1 - h y^;b- 1 H 



OH 



fx*" 

N 



Trityl 
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3V-;i/-4 ->r;i/) ^n/wy-hg)^ 

[0137]- 



[ft3 6] 



OH 




COOEt 



Trityl 



[0 13 8] 

y;t/=f>#B^T> 4~7t;t'5-^f;i/- l - h l H->f^^i/- 

;i/-4-MA>ftK0. 3g (0. 85mmol) ©THF3mlM(C|| 

«g«f3 1 vn^tit^zfu^m^mm^jv fh7tKn77^i3. 2 mi 

(1. 7 0mmol, 2^*) SfTlfc. 2~51Ce2I||gi#Ufc 0 2 0 °C 
fitTt 1 Nj6i*»«5 m 1 feiTLfcH, Wif;H,5mltMU #CV^ 
T?, Mbfc. tilSrl N^TK^ 5 m 1 , # 5 m 1 , ltfDMW*2. 5 m 

1 (X2)., f&ftfJSfefc 2 . 5ml (X2) T-flft?*^ b fc. ^HJSfc 

%£0. 3 0 g#fc (4X^8 0%) „ 

1 HNMR (CDC 1 3 ) : 81. 25 (3H, t, J = 7. 1Hz), 1. 4 
7 (3H, s), 2. 74-2. 81 (1H, m), 2. 98-3. 06 (1H 
, m) , 4. 14 (2H, q, J = 7. 1Hz), 5. 02-5. 06 (1 H, 
m), 7. 10-7. 16 (6H, m), 7. 30-7. 33 (10, m). 
[0 13 9] 

MMM 3 6 : X^;Ia- 3 - (3,5-y-tert- ^JV- 2 - ^ x. 
- 3 -\l Fnjri/^p;V7- hoa&ig 
[0 14 0] 
[ft3 7] 



MeO OH 




[0141] 



ffiltE#2 0 0 3 
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T/l/=f>#BMCT» 5~7°C^3 , 5 -V- t e r t ~-f^)\y- 
^OXr^tl F0. 5g (2. Olmmol) ©TH F 5 mlM^lM3 
l -e^ej^ifc^n^M^M^^i/ -r h^ti Kn77>^M7. 5ml (4. 
Olmmol, 2^4) S:iTbfc 0 5 ~ 7 °C1? 4 fe„ 2 0°CJ^TT* 

Ibfc. ^M£lNf&^:7fc?§?£5ml (X2) , 7K5ml, HftlfiWTK 5 m 1 

(x2> , figfD^*5mi (x2) -zmakmfri'tz.. mw$k, mmmzmTkm 

S£»&0. 5 8 g#fe (iR^ 8 6%) „ 

1 HNMR (CDC 1 3 ) : 81. 26-1. 31 (12 H, m) , 1 . 39 ( 
9H, s ) , 2. 74-2. 78 (2H, m), 3. 26 (1H, d, J = 3. 
2Hz), 3. 82 (3H, s), 4. 21 (2H, q, J=7. 1Hz), 5 
. 4 9-5. 5 4 (1 H, m) , 7. 30 ( 1 H, d, J = 2. 5Hz), 7. 
3 7 (1 H, d, J = 2. 5Hz) . 
[0 14 2] 

7 ; X^;i/ 3 -H Kn3r->- 3 - ( 6 - * g U - 2 - >f ;i/) 



[0143] 
[ffc3 8] 

OH 

[0 14 4] 

T;i/zf>#H^T, 5 — 1 0°CT*2 -^^;i/fcf'J ^^^^TK^ri/T;!/^^ Fl 
g (8. 2 5mmol) CD T H F 1 0 m 1 ^MtCHJSM 3 1 £ tlfc^d ^EM 
t^gx*-/!/ ■f- h^fc: Fn^^>^?^3 0. 9ml (16. 5 mmo 1 , 2^ 
S) £MTL£ 0 0~5rt2l|f3 0»lfc. 2 0 J^TTHfllMW^C 1 
Oml&ITLfct, Sixf;V30mltMU #CV^T% ^xMfCj: 
mWL*$-m&. til»if*10ml (X3) , 

5mi (x2) T*M?kWi&Ltc a m&&, mmm*M7kmm^y%isv&T*mm 

4 9 &§E# 2003-3039540 




#200 2—279438 



y=i/3) 1.48 g#fc 0K*M 6%) „ 

1 HNMR (CDC1 3 ) : 81. 26 (3H, t, J = 7. 1 Hz) , 2. 5 

4 (3H, s), 2. 67-2. 75 (1 H, m), 2. 82-2. 89 (1H 
, m), 4. 18 (2 H, q, J = 7. 1Hz), 4. 49 (1H, d, J = 5 
. 5Hz), 5. 11-5. 17 (1H, m) , 7. 06 (1H, d, J = 7. 
6Hz), 7. 17 (1H, d, J = 7. 7Hz), 7. 58 (1H, d, J = 
7. 7 Hz) . 

[0 14 5] 

, 1113 8 : h V - M Kn3rS/- 3 -7i-^ji J f — 

[0 14 6] 
[ffc3 9] 

COOEt 
HO J 

cr cF * 

[0 14 7] 

r;v^ymm^r. 7~9ict^'j7;wn7th7i;>o. 7 5 mi (5 

. 35mmol)(Z)THF2. 7 5mlMtC|II«3 If H^tlfe^D^I^ 
ffiM^Jl fh7ti KD75>M2 0ml (10. 7 mmo 1 , 2^4) 5: 
iTlfeo 4~5tJT*4BmM#Lk„ 2 0iC£{TtlNSi*Ml0mU 

i*iK5ml (X2) , 7K5ml > gSfaSW* 5 m 1 (X2), HfO^TK 5 

mi (x2) T'jis^^b^o mmmzmTkmrn^sf* *s v2±T*mmh 

1 HNMR(CDC1 3 ) : 81. 16 (3H, t, J = 7. 1Hz), 3. 1 

5 (2H, s), 4. 07-4. 15 (2H, m) , 5. 28 (1H, s), 7 
. 36 - 7. 43 (3 H, m), 7. 58-7. 60 (2 H, m). 
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[0 14 8] 

9 : Xf^k 3 -M Kn^rS/- 3 - (2 t> 3r 7 :c~;i/) ^'jr y J_ 

[0 14 9] 
[ft4 0] 

COOEt 
MeO HO J 



[0 15 0] 

r;i/=f>#H^,T> 7~1 0°CTo h^>>r-fe VyaLjyo. 7 4ml ( 
5. 3 5mmo 1) CDTHF2. 7 5 m 1 ^tCHJ6M3 l-T'^fbtlfc^n^M 
^mm^JV rh7tKD77>M20ml (10. 7mmol, 2^4) 
£?iTbfc 0 4~6TCT?4"BfrW«t»Lfe. 2 01CKT.T?lN*aWc*«l 0ml 
fciSTOfclfe, iii^3 0ml7f#fU &VM:\ Mbfc 0 fifUN 
lftaft*»*5ml (X2) , *5ml, t&frfMW?* 5 m 1 (X2), «3fllA«* 
5ml (X2) T?**»»bfc. tt»ft. liM^«7^*i/7A« 
bfeo 8tffi2§l®t,TSlft%£ 1 . 4 3 g#f c (NMRiR^9 6 % ; ftMBPSF;** 

o 

1 HNMR (CDC 1 3 ) : 8 1. 07 (3H, t, J = 7. 1Hz), 1. 6 
3 (3H, s), 2. 86 (1H, d, J = 1 5. 0Hz), 3. 27 (1H, 
d, J = l 5. 0Hz) , 3. 86 (3H, s) , 3. 99 (2H, q, J = 7 
. 1Hz), 4. 54 (1H, s) , 6. 8 7- 6. 9 9 (2H, m), 7. 2 
1-7. 27 (1H, m) , 7. 5 6- 7. 5 9 ( 1 H, m) . 
[0 15 1] 

^1M4 0 : If ;i/ 3 -fc: Rn=fr5>- 3 - ( 2 -* h ^rS/7i^) ^PAV 

t- hogget 

[0 15 2] 



5 1 
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[ft 4 1] 



MeO 



OH 




.COOEt 



[0 15 3] 



TJV^y^WMT, 5~10°C-£o-;* 



K 0 . 6 5ml 



(5. 35mmol) 0THF2. 7 5 m 1 ^tCHMM 3 1 6> tlfe *B 
lE$&rax^;i/ fh7tKn77>W20ml (10. 7 mmo 1 , 2^4 
) 5:iTtfc„ 5~7TCT?4Bm&#Ufc. 2 0 1 Nt»*»« 1 0 m 

UiTim »»if^3 0mlTfftlRU ^VM:\ ^«bfe, ^aJS$:l 
NJSat*»*5ml (X2) , *5ml, ^fOSW^K 5 m 1 (X2), tt^Att 
7*5 ml (X2) T?jmWSfe»>bfc. #«»&*7K**^*^tfAT?« 

Mhtc* mmmmhxumm^i. 3 2 g ^ (nmrjk^s s% ; A«i9h 

1 HNMR (CDClg) : 8 1 . 26 (3H, t, J = 7. 1Hz), 2. 6 
6-2. 86 (2H, m), 3. 44-3. 49 (1 H, m), 3. 85 (3H 
, s) , 4. 18 (2H, q, J = 7. 1Hz), 5. 3 3 - 5. 3 9 ( 1 H, 
m) , 6. 86-7. 00 (1 H, m), 7. 23-7. 29 ( 1 H, m) , 7 
. 4 1-7. 44 (1H, m) . 
[0 15 4] 

mmm4 l ;x^;i/ 3 - b Kn^-> - 3 - ^u 2 - ^;b^n;V7 - h 

[0 15 5] 
[ft 4 2] 



[0 15 6] 

rny=[ymmur, s~i z-cx^-^v^yAJv^^t/rji^^^imi ( 

10. 5mmol)0THFl 0 m 1 mWUZMMM 3 1 & tlfe^D *m&B 
Wt^fl/ rh7tKn77^l3 9ml (21mmol, 2mA) *mTl> 



OH 




.COOEt 



5 2 
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5~10iCt3Wl#bfc o 2 0°CSATX*mmmW-fcl 5ml ^ITbfc 
Z&m&, til»if*10ml (X4), ^n^iiTK 1 0 m 1 (X2) 

&1. 8 7 g^fc (NMRIR^8 3% ; ftflPWSS;***^) „ 
1 HNMR (CDC 1 3 ) : 51. 25 (3H, t, J = 7. 1Hz), 2. 7 
2-2. 94 (2H, m), 4. 14-4. 30 (3H, m), 5. 16-5. 
20 (1H, m), 7. 19-7. 27 (1H, m), 7. 42 ( 1 H, d, J 
= 7. 8Hz) , 7. 6 8- 7. 7 3 (1 H, m), 8. 55 (1H, d, J = 
4. 7Hz) . 

[0 15 7] 

JjjfeMj 2 : x5=-;i/ 3 -fc: FP^'>-3 yy-2 ->f;i/^n;V7 - h 

[0 15 8] 



[0159] 

r;i/zf>#ffl^T, 7~i itt'2-^;u>*Mdfe/r;i/fbFi g (6 

. 3 6mmol) COT H F 1 0 m 1 mmcMMm 3 ^m&WW. 

^b^tl F077>M2 3. 8ml (12. 7 mm o 1 , 2^*) £ 
?&Tbfe 0 0~5°CT'2^ra3 O^M^b^o 2 0TCJ^TT^fPfiW7j<l 0ml 
*mTLfc%k. liif;i/3 0mlT#«U #^T% 2iti&&c<£ U ?Hg4fe&Bft£ 
bfe 0 ^«»Sr«|5flJSW*l 0ml (X2) , 5 m 1 ftj&tefc* 

10ml (X2) T^Sfe^bfeo ATflfc 
!^Lfe„ Mi±TObTB6U%& 1 . 7 0g#fc (NMRJRSJ5 7 4 % ; 

1 HNMR (CDC 1 3 ) : SI. 25 (3H, t, J = 7. 1Hz), 2. 7 



[ft 4 3] 



OH 
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8-2. 86 (1H, m), 2. 94-3. 00 ( 1 H, m), 4. 20 (2H 
, q, J = 7. 1Hz), 4. 8 6 ( 1 H, d, J = 5. 3 Hz) , 5. 32- 
5. 38 (1H, m) , 7. 4 8-7. 5 7 (2H, m) , 7. 70-7. 75 
(1H, m) , 7. 8 0 - 7. 8 4 (1 H, m) , 8. 06 (1H, d, J = 8 
. 5Hz), 8. 18 (1H, d, J = 8. 5Hz). 
[0 16 0] 

r;i/^>#a^,T, m»»*4. ug co. 0 6 4 ^ai?) icthfi 

6ml, VUU h'J^f;i/i/7>0. 24ml (1. 92mmol) ^MZ-fz.* 
2 6iCt*3 0M^Lfe o 26~4 5^Ct^D : E»f;i/3. 14ml (3 2 
mmo 1) 0THF4 OmlM»TUc 3 0~4 5T:t5 0ftW,Whfc o 
2 5T2£X*%j&&MLX. mo. 5 3 OM<D?U^m®iWM*?-fr ^h^tlK 
077>WS5 9ml#£:„ 
[0 16 1] 

H1M4 4 : (3 S) - 3 -fcl KP=fr->- 3 - (6 - [ (**J\sT$ J 

) -z—r-y^-M -3- ( l - h V l H--f ^ 

[0 16 2] 



[0 16 3] 

r;bdr>#H^,T. 5~8 o cT*iiygM4 sT-^tifc^n^M^ll^*^;!/ 

fh7bKn77>^10ml (5. 4 mmo 1 ) IZ ( + ) -i/>3i>0. 
49g (1. 6 6mmol, 1. 2 5§i) Srill^^„ 6 ~ 8 r fc° V W 0 . 
43ml (5. 32mmol, 4^*) *mTLfr 0 4 ~ 6 °CT* 2 0 ftMWhfr 

„ - 3 5 4 0°CT'N-*^;l>- 6 - [ ( 1 - h V lH->f^ 

- 4 --f;i/) 77;b3K— - 2 -±y# * KO. 69g (1. 32mmol) 0 



[ft4 4] 



COOMe 




5 4 



miiE# 2003-3039540 



#2 002-279438 



m 



THF6. 9mlM^lTlfe„ -4 0 3 5 TCT? 1 B»|Bit#bfe. -40 

5ml (1. 3 2mmol) l:iTL, -4 0 3 5 °CX* 1 0 

ICgTf 1 NSMtt 2 0ml SIT, iixf^30mU« #?£L 
fee ^$IJi£ 1 ml, 7K5ml, »1^5ml (X2), * 

5ml. »M*5ml (X2) T*JlR#^Lfc 0 gfc^, MBEiHigf^ IP 
E4mll:M, MH&^U itlfcU IPElml (X2) T?gfc#L,£ 0 gfe 
fi*KU!fc&*TfXa«E* (4013) LT*^;i/ (3S) 

S/-3- {6- [ (^^;i/T^y) *;b7j<~;i/] - 2 -^7^;i/} -3- (l- 

h»Jf;i/-lH — fi*#V-;b-4 — f;i/) ^□AVT-b&O. 7 2gfffe ( 
JR*B9 2%. Sg£$E#iii!l^9 3. 6%e e) . 

1 HNMR (CDC1 3 ) : 8 3. 05 (3 H, d, J =4. 9 Hz) , 3. 3 
4 (2H, dd, J = 108, 16. 1Hz), 3. 62 (3H, s), 5. 0 
9 (1H, s) , 6. 37 (1H, d, J = 4. 6Hz) , 6. 84 (1H, d 
, J = l. 5Hz) , 7. 05-7. 10 (5H, m), 7. 26-7. 31 ( 
10H, m) , 7. 39 (1H, d, J = l. 2Hz) , 7. 6 7- 7. 8 4 ( 
4H, m), 8. 01 (1H, s), 8. 2 2 (1 H, s). 

[0164] 

r;i/^r>#H^,T, M»»*4. 18g (0. 0 6 4 [CTHF1 
6ml. *nn MJ*^7l/*/^>0. 2 4 ml (1. 9 2mmol) &iD^.fc 0 

2 3~2 5 1 Ct'3 0^1#bfc„ 2 3 — 3 6 "C^D ^Eft^n - :7n tf;i/4 . 1 
4ml (32mmol) ©THF4 Omlil&iTLfc. 25 — 35X3 T* 30 
frMWlstz. 2 51C*T?©aS?MPUT, *&0. 5 3 OMOyn^iln-^ 

[0 16 5] 

gjjjiljy 6 : n-^DHVl/ (3S) - 3 - fc: Ft3 - 3 - {6 - [ (*^7l/ 

T ^ y ) 7^;i/^-;v] -2--^-7^;i/} -3- ( 1 - h u^;i/- 1 H->f ^ jf v 



5 5 
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[0 16 6] 



[ft 4 5] 



Me' 




O 



[0 16 7] 

y;i/d>#H^,T, 3~4°CT*H»!I4 5 T^e^fc^n^EM&Bf^n -zfu 
bf;i/ fh7tFn77>M6. 2ml (3. 3 mmo 1 , 2. 5 34) IZ ( 
+ ) -J/>3->0. 4 9g (1. 6 6mmol, 1. 2 5 31) «riua.&. 4 
~6 0 CT*fcTU £?>0. 4 3ml (5. 32mmol, 4SI)'fefTl/fc. 3~ 

5^i?2 o#M#Lfc„ -4i — 3 5t*eN-^f;i/- 6 - [ 

-lH->f^y-^-4->f^) -2-t7^^K0. 69 g ( 

1. 3 2mmo 1) OTHF 6. 9ml»SStTlfe. -4 3~-4 1tTfl 

mmmWLf=.o -4 3 3 eWMMM4 5T#f ) *life^n : ElMn-7 s 

Dt> fh5t Kn77>M2. 5ml (1. 32mmol, 1 US*) *m 

TU -4 3 3 7TCT'2HKi#bfc 0 0TC«T"eiNSi*Ml0ml 

SWT, Wxf;i/3 0mlt« 3H£L£„ 1 N*»7K*»[5m 

1 (X3) , *5ml, iMf*5ml (X2) , tftfttetfe* 5 m 1 (X2) 

m&&* m&mm^ iPE2mis*nx., te&&«<u at 

®U IPElml (X2) T'SfcitLfc. Strife, fi*tCfc£*T?£Cffi?&« (4 
CC) LTn-^nHVb (3S) -3-fc:Fa3r>>-3- {6- [ 

^ j) %jvtf-)il - -3- (i-h'jf;i/-iH->f^^!/- 

;i/-4--r;i/) yn/NVr-h&o. 7 3g#fc 0»89%, m#ftiMM§9 

6 . 0 % e e ) , 

1 HNMR (DMSO-d 6 ) : 8 0. 6 6 (3 H, t, J = 7. 4 Hz) , 1 
. 2 8- 1. 3 9 (2 H, m) , 2. 84 (3H, d , J = 4. 4Hz) , 3. 
33 (2H, q, J=7. 2Hz), 3. 79 (2H, t, J = 6. 5Hz), 
5. 99 (1H, brs), 6. 88 ( 1 H, s), 7. 0 5 - 7. 0 8 (6 H 
, m), 7. 83-7. 43 (9 H, m), 7. 70-7. 73 (1 H, m), 



5 6 
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7. 8 7 - 7. 9 6 (3 H, m) , 8. 01 ( 1 H, s), 8. 36 (1H, s 
), 8. 56 ( 1 H, d, J = 4. 6Hz). 
[0 16 8] 

7 : g^jg&Hgtt e r t ^f±JV -r h^H KD 79 ^^(Plgjt 
T;Hl>#HjfCT> Ml&^5. 2g (0. 0 8^7AI?) &CTHF2 0m 

1, ^DDhU^f^S/7>0. 5ml (3. 9mmol) *:lN%-fc a 23~2 
5rt2 0M#bfc. 2 4-4 ZiCt^n^iit e r t-^f;V5. 9ml 
(0. 04mol) OTHF5 0mlM5:i"FL/fc. 4 2~4 51CT'2 0M 
WLtco 2 5X>&T*%$&&mbT, ffiO. 5 2 U ^M^WB. t e r t - ~? 

[0 16 9] 

8 : t e r t 3 - fcl Ka^->-3- (1 - 1 H- 
[0 17 0] 



[0171] 

r;i/^>#H^CT. 5 — 9-c^i-h y 1 h--t ^ #v-;i/-4 

A>H/:rfc: Fig (2. 96mmol) ©THF 1 0mlili:||lll4 7t#P) 
tLfc^n^fitert-^;!/ fh7tKn77>M8. 5ml (4 



2 0°C«T^ 1 Nftm^Ml 0ml *mTlsf^ BWtX-^Kl 5ml T'ftffl. 

u r^v%T% Mbfc mmmitiNi&mTkmms mi. 3K5mi, nfnmw*. 

5ml (X2) , |§Sl^fi7K5ml (X2) T'JIi&^Lfeo tftiHft, ^#Jf£ 

itmu iPE7miwifc„ M»c3&**T?Jcffi<a» (4 on) 

LTBKlftftl. 1 5g#fe »8 6%) „ 



[ft 4 6] 



OH 




Trityl 



4 3mmol, 1. 5^*) SlTlfc. 2 - 5 'Ct 3 t$ffl 3 0 &U&htc B 
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1 HNMR (CDC1 3 ) : 6 1. 42 (9H, s )., 2. 70-2. 85 (2 



, m) , 6. 79 (1H, s) , 7. 09-7. 15 ( 6 H, m) , 7. 30- 
7. 3 8 ( 1 0 H, m) . 
[0 17 2] 

y;i/:f :v#B*ct, l«io. 4 5g (0. 1 6 ^7^1?) ic-rh^fc 

Kn77>4'0ml, ^DDMJ^f^i'7>lml (0. 96mmol) 5:^11 
2 3~2 5TC-e2 0M#bfc„ 24~3 5t;t2-^D : E-r-^f H7 
^b>7. 4ml (0. 0 8mo 1) ©f h5t 0 OmlM&fi 

Tb£i„ 2 8~3 5tt2 0M^lfc o 2 5 °C £ T ©»£PbT> ^0. 53 
9MCD2 -7*D€M- 7 -7*fn5^ h> f^7t: FP77^I& 14 8 
m 1 #feo 

[0 17 3] 

0 ; 3- (i-tFD^->-l-7i-;i/xf;i/) ^tlFP7^>-2 
(3H) -*y<Dm%k 

[0 17 4] 



[0 17 5] 

T;i/rf>#H^CT, 6~8"C-eyiZ h7i; > 1. 2 5ml (10. 7mmo 
1) 0THF 1 0mlMKliii4 9 T'#e>n£ 2 - -fU ^Wtifc- 7 -ttU 
fh7tFC77^I3 9. 7ml (4. 43mmol, 1. 5 M§ 
*) &iTbfe. 4~61CT?4ll?|J9^bfe. 2 0WP1NM*HH 5 

1 N$6Sfcf<l8iR 10ml, *10ml, ffil^IfiW* 20ml, 15ml, 10m 
1, iifUjfc&TK 1 0 m 1 (X2) T?JK#c?5fei*Lfc. 8fci£tk ^«WS v 



H, m) , 3. 52 (1H, d , J = 4. 8Hz), 5. 0 3 - 5. 0 9 (1 H 



Mb 4 7] 




5 8 
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*/l//n-« 'VSM**:/- 1/3, 1/2, 1/1) btlWftSl. 8 8 g#fc ( 
NMRI»62. 5yo;W»W».^btIWO. 92gl 
(i»4 2%) 

1 HNMR (CDC 1 3 ) : 5, 1. 38 (3 H, s), 1. 97-2. 13 (2 

H, m), 2. 96-3. 04 (2H, m), 4. 05-4. 19 (2H, m) 
, 7. 2 4 - 7. 4 4 (5 H, m) . 

[0 17 6] 

r;b=f>#H^,r, M«a«&*5. 23 g (0. os^ai?) jcfh^nK 

n77>20ml, ? U U bV Zf-fyis^y 0. 5ml (0. 48mmol) & 
2 2°CT*2 O^m^Ofeo 2 2~3 5X3^7*0^11 (-) -*>^;i/l 

I. 09g (0. 04mol) 0rh7tiKn77>5OniliI?:iTbfc. 

2 5~3 3tt3 0M#lfc o 2 5t)ST'IWbt, $J 0 . 4 9 1M©^ 
Utmmm. (-) ~* rh7tKD77>MS8 0ml#fc. 

[0 17 7] 

HjfeM52: (1R.2R.5R) - 2 ->f V?U 5 D^S/ 

;v 3-fc KP^S/-3 -7e^»;7" h(PgBi 
[0 17 8] 



[0 17 9] 

T;i/r?>#H^T> 5~7°C7?TiZ h7i; > 0. 58ml (5mmol) ffl 

thf 3mimwLKmmm5 lvmioftt^u^mmwm (-) -*y*n> t 

h7tFn77>i!2 0. 4ml (20mmol, 2^4) &?fTb£: 0 3~ 
7°CT«4Bm$l#b£o 2 0°CfiATT*l Nig^ill 0ml £?0TL£:^, B£ 
Kxf;V2 0mlt'#|RU r^VM:\ ^b^c 0 ftftff & 1 NttgfcKigJ-"* 5 m 1 



[-ft 4- 8] 




Me 
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, 7K5ml, Mmm~W7S<i 1 0 m l , 5 ml, ffifrifcgfcK 5 m 1 (X2) T*M?kWi 

iJtfJlsiJ^&mm (JHWI**;»lfc3:^/n-/\^>«l/5, 1/3) L 
*Cgl$«J=g:l. 6 9 g#fc (NMRIR$9 2% ; fl^MM! „ n-^\ 
*i^>T*??MJILTBlft%0. 7 4g?:#fc W4 7%) 

1 HNMR (CDC 1 3 ) : 8 0. 67-0. 96 (10 H, m), 1. 3 4- 
1. 86 (9H, m) , 2. 87 (2H, dd, J = 61. 9, 15. 6Hz) 
, 4. 53-4. 65 (2H, m), 7. 21-7. 33 (3H, m), 7. 4 
3-7. 4 5 (2 H, m) . 
[0180] 

HUMS 3 ; ^n^EI^iix^;!/ n/Q^^^^^/x— r-^jgjftcpgjg 
T;V^>#H^T> Ifttt*19. 6g (0. 3 SC^n^>^ 
JH-f^ 3 8ml, # 0d h U 1 . 9 m 1 (15mmo 

1) fciD*., 2 0«fflf Co 3 0~4 0lCt^n ; E»ixf;n 6. 6ml 
(0. 1 5 m o 1 ) 0 i'i' n ;w f ;i;X-r;i/ 9 4 m 1 ilJ 4 0 ijYIt 

iTlfc ^3 0M^If^fc o 2 5-C^T'g»*PtT, »1. 0 
Mo^n^MflBSftftx^/i/ n^>^;i/*^;i/x— r;t/^& 1 5 0ml# 

[0181] 

g|jif|5 4 : XfTk (3 S) - 3 -H KpJp^- 3 - ( 6 - [ (*^JIT$ J 

) jjjytf-ji] -2-t7f^/) -3- ( 1 - fc u^;i/- 1 h-4 ^ 

^M7 5. Oml (7 5. Ommol) &-15 5 °C T* T H F 1 0 0 m 1 K 

iTlfc, - 1 5~- 5°CT*i/>n-y l l . Og (3 7. 5mmol) ^MX 
, Wi?y9. 7ml (12 Ommol) &?»T, 2 0«#Ufc o -15- 
-5lC^N-^^;i/- 6 - C ( 1 - h U^;i/~ 1 H--T ^ #\/~)V-4 ~4 JV) 
jj/Utf-M - 2—f"7 bT$ Kl 5. 6g (30. Ommol) jSSMttt 
THF2 5ml*M, 1 l*M«#PLfe- -15 5 T3 



6 0 
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5 3T?m*>fttt7U=Em&WM^m i/^U^y^JV^^JV^-^)V^mS 0 
. 0ml (3 0. Ommol) &4 0^|T*tTU mUmXimmMWhfc. 
-15-1 O°Cl?0^x^;b4 2 0 ml, 1 N*M2 10ml £MR&C?jfT b 1 5 
~2 51CT'3 0^t#Ufc o tllS:lNti2 10mlt«U $biC7jC 
2 10ml (X 3 ) , UfaaWTK 210ml (X2) , *21 Oml VffiW- l> 7c 

0 m&%t> ^mM^tmm&T (^2o~4o°o m^omi^xn&m^v 
tc e »ixf;v5 omi zmitmmmmfcitzmfi^tc. mmzmn^us o 
m i ^taxmux i mmmw^ i p e 5 0 m 1 *m*.mMT*m&vit. 0 ~ 1 

0°Cl?l^r^#^ IPElBml (X2) Tf8fc8K ^III 

(3S) -3-tnF^^-3 - {6- C U^^T^y) *;i/3K-;v] - 
-3- (1 - h vm- 1 H->f * #V-;i/-4 -^r;i/) ^n;\* 

yT~h&17. 0g#fe(lR^9 3%, ffimfaffimmQ*. 3%ee) 0 

1 h nm r tt^M 3 2vmbnfrfta?m£.-mLfc e 

[0 18 2] 

ins 5 : zru^m^mm^jv 2-^^j^h^^^uy^ymw.(pm^ 

T)V^ynm%y. I^i*10. 4 5g (O. 16^7AI?) \Z2-*^ 
JV9- h7tFn77>4 0mL ^DD h'J^f;^7>lml (0. 9 6 mm 
ol) 2 3~2 5t:7?2 0£«Pb7c„ 2 4~3 Stt^D^Xf- 

;b8. 85ml (0. 08mol) 02-^f;bfh7t Fn77>l 0 Oml 
^^r^Tbfeo 2 7~3 5X:t2 0M#tfc o 2 5 °C £ 7? It, ^ 

0. 5 3 5M©7*D : El^Wxf;i/ 2-^f ;i/f h7t FD77>M^ 1 
5 0ml #£„ 

[0 18 3] 

H»J5 6 : xi^;i/ 3 -fcl KP3r->- 3 - ( 1 - h U^;t/- 1 H — f ^ #V- 
;i,-4->f^) 7P/V7- 

T;i/dr>#ffl^cT. 5-8°ct i - h u^;i/- 1 H-^r^ #v-;i,-4 

AVl/T^t: Klg ( 2 . 9 6 mm ol) ©THFlOml M&C||S£#J 5 5 T?# £> 
ti7c^n^3g^BI^3:^;i/ 2-^f;i/fh7tKn77>M8. 3ml (4 
. 4 3mmol, 1. 5^*) $:lTbfc„ 3~6iCt2^2 OM^lfe. 



6 1 
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2 0-2 51CT*lBmi 5#«#bfc. 2 0 °C£TFT* 1 N^1?7«M 1 OmU 
BfaK»*5ml (X2) , *5ml, tt^llff* 5 m 1 (X2) , ttftftflUKS 

mi (x2> 7?jiR^gfe#bfeo m®m*m*ffim^y*isy&T*mML 

fee IPE5mlT ; Mibt@69i|ll. 0 4gife (^8 3 

%) o 

[0 18 4] 

iHM5 7 : ^O^j|MB|M^±jk DME»jjg<PgjSi 

T;WdT>#H^T, JE»tfr5fc4. 18g (0. 0 6 4 ^7AJ|?) {CD ME 3 
Oml, ^nnbU^f*i/7>0. 41ml (3. 20mmol) feflB*.* 2 
0^ra^#L/fe. 3 0~4 0iC^D : Effil^3. 54ml (3 2. Omm 
ol) 0DME26ml^4OMtlTlfc. HfiT? 3 0 #IW8fflS L £ 0 
2 5t;$tg»jPbT, 5 3 3M0^n=El»Xf^ DMEii 

£ 6 0 m 1 %fc a 

[0 18 5] 

y;i/df>#ffl^T, I&5&M5 7^#&;Tifc:/n^ffi|&B«x*7i, DMEiH 
2. 3 4ml (1. 2 5mmol) l:0.~5'Ct'THF2. OmlCiTlfc. 
0~5TCT'i/>3->184mg (0. 6 2 5mmol) &#0;L, fcfU^>16 
2^1 (2. OOmmol) £?igT> 2 0^Wlfe o 0 ~ 5 °C T*N - ;* ^J]/ 

-6- C (i-hUf;i/-iH — f^#V-;i/-4 — f;i/) -2- 

t7b75K261mg (0. 5 OOmmol) *-mmn b IHM^T* 1 mmM 
WLfro 0~5rtIIM5 7^#<b*ifc:/n ; eMmS^x^;i, DMEM 0 
. 938ml (0. 500mmol) £?&TU BSItlTOm HPL 

c^bfc (&m!&m>Q9%, mmftmrnms i. o% ee ) . 

[0 18 6] 

MffiMS 9 : ^n^M^^X^;!/ • THFrliMi ( (BrZnCHgCOOEt • THF) 



6 2 
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2 ) tf>£5£tt 

r;i/=r>#ffi^,T, M»»*2 6. 1 g (0. 4^7AI?) CTHF100 
ml, ^nnh'J^W5>2. 5ml (19. 7mmol) £#|J3., 20- 
2 5°CT'3 0^M#Ufe o 2 0~3 5t)T^n : EWxf;i/2 2. 2ml (0. 
2mol) 0THF25 OmlMtlTlfc. 20~3 5°CtlWm 
2 5°Ct-eg»*Pbfe 0 ^m#H^TT^iitCj:»JMI&&^b. THF5 0 

ft -TS ^n^EIWxf;!/ • THF-MMIS:3 5. 3 g 

m^nt^n^m^mWi^JV • THF-MMi ((BrZnCH 2 C00Et.THF) 2 
) £^ift#H^T, #0tfftT?O~5^£J:r>*2 0~2 5T^T^#Lfc 0 
Jlia^n^EMI&M^;!/ * THF^t^Mi ((BrZnCH 2 G00Et-THF) 2 ) <D 

mm&&> mmisXfr<o3 oB%.&&t$6 oumz, ^cdmscd 1 hnmr$:m 

[0 18 7] 



•7'a^B■lE$&@ , 


pgfcn^vw THF — 


M$fetitffe& ((BrZnCH 2 COOEt-THF) 2 ) <D$Ffe&L 


&#m& CC) 




(BrZnCH,COOBt* THFJz/S^Sfc^A' (%) 


20~2 5*C 


0 


8 9 




3 0 


7 3 


0~5*C 


0 


8 9 




3 0 


8 9 




6 0 


8 7 



[0 18 8] 

•THF-i^S ((BrZnCH 2 C00Et-THF) 2 ) ^'ffi^^#H^CT, 0~ 
[0 18 9] 
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TfrzIy&m&T* f«2 0. 9g (0. 3 3 ^7^1?) IC^h^fclK 
n77>80ml, ^0Ob'J^f^>5>2. 0ml (16mmol) 
, iSt'3 0^I#lfc o 2 5^3 5^X^0^1x^1/17. 7ml (0 
. 16mol) ©fh7tFD77>2 0 0mlM$:lTlfe o 25~35°C 
t'3 0M#bfc 2 5°C^T*e^SPLT, *&0; 5 3 SMffl^n^M 
»lffl/ rb5tFn77>M&3 0 0ml#fc„ 

BU&Lfr&N, n-*m y^nfcr;i/-6- [ (i-h'jf;i/-iH-^$^; 
-;v-4 --f ;b) -2-t7h75 x^;i/ 3- { 

6- C (SM V:7°nt*n/7^ J) jjjvtf-M -2-i-y^M 
S/-3- (i-b'Jf;i/-iH->f^^^-^-4->f;i/) 7*nA;r- h^tf) 

H-^r ^ #V-;i/-4 — f;v) -2-t7hr^Ki. 55g (2 

. 5 5mmol) &THF 9 m 1 (CiiU -4 2TJT'7n ; ElWxf ^/ 

^ h^ti Fn77>il5m 1 (2. 55mmol) SrWTU -48 42 

TCT!fijS#*7*T?SHf, HPLC^IfCiy, (*5) . ,5 

JG»«U HPLC©Sif»^IUfc 0 

7*n=El»iif^ fh7bKn77>Mlt tt*3W«T, JMMtft 
T*0~51Cfe e I:??2 0-2 5 °C &CT^#b£o 
[0 19 0] 
[ft 4 9] 




COOEt 



BrZnCH 2 COOEt 



THF 




[0191] 
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»5] 





(fc#BUc (0) 


8j&m (%) 


2 0~2 5t 


0 


8 3 


3 0 


1 7 


6 0 


0 


0~5"C 


0 


8 3 


3 0 


7 6 


6 0 


7 6 



[0 19 2] 

HPLCMM 
^ A : L —fj'yJU 

®Mffi:0. 0 5M KH 2 PO 4 7KM:7th-b'J;i/=30 : 70 
S^Jg : 1 . 0ml /m i n 
Efcffi : UV (2 5 4 nm) 
[0 19 3] 

^$(7 6%) Zmhs BS£ofc##ttji&*lfcfrofc. 
[0 19 4] 

r;i/dT>#H^T, Mft»5|c5. 23 g (o. 0 8^AI?) tz*/ truly 
fMfM-f^4 0ml, ^nnh'J^f;i/i/7>0. 5 1ml (4 mm o 
1) 2 OftffiMWhfco 3 0-4 0iCT';D ; Ei|l^4. 4 2ml 

(3 5mmo 1) n^>^;Wf;VX-f;i/3 5mlgIS:iTbfe. Ill 

iat'3 0^«bfe o 2 5°c^-e©»^bT, jji&o. 5M<D°7u*mmmwi 

fe^N-^^;b- 6 - c (i - h y^/i/- l H->f$ #V-;i/-4 — f;i/) 

3K~;i/] — 2 —irV h75 KilMJ&Sit, x^;i/ 3-HORJ/-3- {6- 
C (*^;U7 5,0 -2-^-^^;W -3- (l-h>Jf;i/-lH 



miE# 2 0 0 3 
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^^;v-6- C (l - 1 H--r ^^y-;i/-4 --f;i/) ^;b7K-;i/] 

-2-t7h7^ F261mg (0. 5mmol) feTHF 5ml CjSjjf U 0 
-SiCT^D^MI&Sixf^ J/^D^>f;i/)lW-r^Mlml (0 
. 5mmol) fcfcTU 2 0-2 li^im HPLC«i»J, 

^tt^lbfe (*6) 0 HPLC0llf»feIflfc„ 

[0 19 5] 



[flS 5 0 ] 




COOEt 



BrZnCHjCOOB 



CPME 




[0 19 6] 



[*6] 





«B$St (B) 


&Jfo^ (%) 


20-2 5*C 


0 


9 4 


7 


8 7 


30 


1 8 


o~5«c 


0 


9 4 


7 


9 4 


3 0 


8 9 



[0 19 7] 

HPLCM^ff 

3il7A:Chiralcel OD-RH 

5:45 

: 1 . 0ml /m i n 
: UV (2 5 4 nm) 



: Ti2 h- h V JV= 5 
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[0 19 8] 

l^«JC%W^iRjS2*s (8 9%) £*tb£o 
[0199] 

r;v=r>#H^,T, M»i(s&*4. ug (o. 0 64^7^1^) icdme3 

Oml, ?nnh'J^f;i/^7>0. 4 1 ml (3. 2 0mmol) £#0*., 2 
0^ra^#bfe o 3 0~4 OTC^^n'Bftaxf ^3. 5 4ml (32. Omm 
ol) (ODME2 6mlMS4 0^t'iTbfe. USt 3 OfiffiMWlsfc. 
2 5X5 LT. ffiO. 5 3 SMC^n^II&f DMEM 

UfclfeN-^^^/- 6- C (1 - h V *J\/- 1 H->T ^ 4 ->f/l/) iJ 

-2-t7h75 KfcMJ&Sit, 8-KDRJ/-3- {6 

- [ (*^;vr^>0 -2— -3- 

H--f ^ *V-;i/-4--f;i/) 7"n/V7-hAMf?:lgbf :o SflsfcfcN 
-^^;i/-6- c (i-MJf^-iH->r$^^-4-'f^) 

) -2-t7h75F261mg (0. 5 mm o 1 ) §:THF 5ml lZ%}ffl 
0~5°C w e^*n ; EM$&S^^X^;V DMEMO. 9 3 8ml (0. 5mmol 
) &»TU 2 0~2 5TCT'lHr4im HPLC##TiC£*K SftftttfeW 
ffibfc (3*7) o fcl&mi*. HPLC©ItI»bHILfc D 

£02 0~2 5°ClCT^#b^c 
[0 2 0 0] 
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[0 2 0 1] 

mil 









«#sic (0) 


(%) 


2 0~25t 


0 


9 0 


1 0 


5 5 


3 0 


0 


0^5*0 


0 


9 0 


1 0 


84 


3 0 


6 8 



[0 2 0 2] 

HPLCM^ff 

*7A:Chiralcel OD-RH 

0. 0 5W\3r*9-7Jl*U U >S*J& U : TU h— MJ /l/= 5 

5:45 

^3t£ : 1 . 0ml /m i n 
ttffl : UV (2 5 4 nm) 
[0 2 0 3] 

©DMEilii, Wtt^X#BSiT, 0~5T3JCT##-r*l«, lO0t(C* 
iffV^SJMS (8 4%) fc^Ufc. 
[0 2 0 4] 

7;i/zr>#B^T, JEtt»5fcl0. 4 5g (0. 16^7AI?) JC2-*^ 
^/fh7t:Fn77>40ml, ^nnh'J^f;i/^7>lml (0. 9 6mm 
ol) SAD*., 2 3~2 51Ct'2 0^1li^bfe. 2 4 — 3 STCT^D^fix 
■^;i/8. 85ml (0. 08mol) ©2-^ Wh7tl KD77>1 0 0m 



2003-3039540 
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lWmzmTLfco 2 7~3 5iCT2 0«#tfe. 2 5 X; •£ T* g «2tf b T 

«S:^?S«^tf»T?«BB«#bfc|fel - f'J^- 1 H--f 3*V-;i/-4-;fr 
;wt;i,-rfc K£MJ&3i£> 3-tFn^i/-3- (l-h'j^-lH 

2S#a&*#>feo SM^ttl - h V^-JV- 1 H->f ^ #V-;t/-4 -fc/l/rt/l/^fc 
Rig (2. 9 6mmol) STHF 1 Oml CS»U 0~5tt*7"D€l^ 
»ttx,^/l/ 2-^f;Vf h7tKn77>M8. 3ml (4. 3 4 m mo 1 
) 2 0~2 5t3tirai5^I#Lfe„ 2 O'CJ^Tt 1 Ni^t^ 

IlOmUiTtm »Mx^/l/l 5mlT*#5gRU ^VM5\ 3H&Lfc. # 
«iJi£ 1 NSf*M5ml (X2) , *5ml, H^OMWtK 5 m 1 (X2) , 
ttf&i*£*5ml (x2) T?JK^iJfe^Lfc. Sfe^^> JifflM & MfoffiWr? ^f%V 

SHSBfbfe (^8) o 

, #J«#|*T?0~5X;K:T##bfc. 
[0 2 0 5] 



[f t 5 2 ] 




[0 2 0 6] 



■[*8] 



##ggfe (b) mm» (%) 



0~5*C 



0 8 3 



3 0 8 0 



2 0 0 3 



-3039540 



# 
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[0 2 0 7] 

m 8 * e> c i y wigs nfc ^m^mm^jv 



1 J5#K:%iffV^/Mf: (8 0%) S:^U^ 0 
[0 2 0 8] 

raw©***] 

-T&fc^ #38IJ!tt, TH Fj^lBffibfey ~7 Jl^V 3r —1$M<£)MMt ((BrZnC 
H 2 G00C 2 H 5 -THF) 2 ) SrS^rS. ZK&^H^Jl© V 7 vtJVTV 3r-tt8tt, 0~ 

#f&TO> 'J7#;i/7^dr-^i (BrZnCH 2 C00C 2 H 5 ) 0THF, 1, 2 

T- 4>&< fc* l ^JK±tt»3i-fc^ftft9K:|ffl«B*<«*i: LTfflv>sr i:^IB 
[Hmm^fclPJ!] 

CHI] ^|0y7*W^-»^ ((BrZnCH 2 COOG 2 H 5 -THF) 2 
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[01] 




(BrZnCHaCOOEt THF)2 



i 
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mm 

[#P&#I£] rh7tFn77.> (THF) , 1 ,2 -y* h3f£/:n#> 
(DME) $. fcteP V U sO^fr 31- "rJV (CPME) t£T% BrCH 2 

COOC 2 H 5 T?mZft&fc&mZ.MfflM<Dm§&Z.ZfcJ&Z^&Z£K£-oT, 
Um'B. J: <BrZnCH 2 COOC 2 H 5 ^g!3nMt^%<Z>£ji£&|§?££#£ 
„ THFi»&, tfeftDMEtiKftCPMEMfpt'BrZnCH 

2 COOC 2 H 5 t^tlSft^fti:THFfc^$it5rttCJ:oT (B r 
ZnCH 2 COOC 2 H 5 - THF) 2 *l&ft-&#<E>MII£#£o 
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& IS A 



(0 0 0 0 0 2 9 34) 
1 . 0 1 9 9 2^ 1|22H 



l 
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